
HORNETS HUM 


Nine years ago Inter-Island Airways inaugu- 
rated service in Hawaii. Today, as its grace- 
ful Sikorskys ply back and forth among the 
islands, the hum of the Hornets has become 
a familiar sound. Throughout the history of 
Inter- Island, every airplane in its service has 

been Dowered hv Pratt & Whitneu enninec 
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Get a CUB and Make Real Money! 


Hundreds of Cub owners are receiving double dividends 
from their ships — an untold amount of sport and pleasure 
coupled with positive profits in cold cash. You, too, can 
be one of these flying money-makers, piloting your Cub 
to new heights of pleasure and profit. 


Because the Cub — now available with either 40 or 50 horsepower 
engines — has dual controls, rugged construction, maximum han- 
dling ease, outstanding safety and amazing economy, it is first choice 
for student tra in ing as well as for private flying. That's why Cub 
leads all in sales . . . why Cub makes more money for its pilots 
than any other plane on the market. Here are some of the ways 
Cub owners are "bringing home the bacon": 


• Selling New Cubs 

• Student Instruction 

• Charter Flights 

• Plane Rentals 

• Crop Dusting 


• Organizing Flying Clubs 

• Aerial Photography 

• Passenger Flights 

• Aerial Delivery Service 

• Aerial Advertising 


Today the sky's the limit for sport-loving, money-making Cub fliers. Get together 
with your Cub dealer without delay. See the Cub 40 H.P. models— Trainer $1270 
(only $425 down), Sport $1395 (only $465 down), and Seaplane $1965 (only $6S5 
down)— and Cub SO H.P. models from $1499. All prices F.A.F. Lock Haven, Pa. 



PIPER AIRCRAFT CORPORATION 

LOCK HAVEN, PA., U. S. A. 

[~1 PIPER AIRCRAFT CORPORATION”! 
' 98 A Street, Lock Haven, Pa., U. S. A. 

CUB AIRCRAFT COMPANY, LTD., COPENHAGEN, DENMARK 

[ NAME 

CUB AIRCRAFT, LTD., HAMILTON, ONTARIO, CANADA 
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COLLEGE 


PARKS VI 

East St. 


CLEVELAND. . 



Cleveland Municipal Airport where the National Air Races take place, September 3 - 5 . 



TEXACO 


. .When you land 



Texaco hangar at Cleveland Municipal Air- 
port, equipped to service ships and engines, 
and supply Texaco Aviation Products. 


HERE WE ARE . . . right over the north- 
east corner of the Cleveland Airport . . . 
waiting to bid you a cordial welcome to 
the National Air Races. 

Here, during the National Air Races 
and throughout the year, you may have 
your ship cared for, adjusted, tuned up, 
and replenished for top performance 
with Texaco Aviation Gasoline and 
Texaco Airplane Oil. 

If already a Texaco user, you know 


... if using Texaco for the first time 
you’ll soon learn why more scheduled 
airline mileage is flown with Texaco 
than with any other brand. 

Back home again, remember that 
Texaco Aviation Products are available 
through any of Texaco’s 2108 ware- 
house plants. To order, call the nearest, 
or write The Texas Company, Aviation 
'Division, 135 East 42nd Street, New 
York City. 
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SIOUX 


VALVE FACE GRINDING MACHINE 

WET GRINDER 



"UNITED" and other airports have found that 
SIOUX equipment meets all their require- 
ments for precision accuracy, speed and motor 
maintenance economy. 

The SIOUX perfected, built-in wet-grinding 
feature creates a new high standard for valve 
face grinding efficiency . . . produces smoother, 
more finished jobs . . . makes precision work 
easier and faster . . . reduces wheel dressing 

It wet grinds all valves up to 6" diameter, any 
angle, including 90° flat valves. Grinding 
head easily adjusted for large or small valves. 
It wet grinds valve tappets and rocker arms to 
original efficiency. 

SIOUX No. 663 Valve Face Grinding Machine 
WET GRINDER comes complete with diamond 
dressers, micrometer gauge head, reamer 
sharpening and rocker arm grinding attach- 
ments, 4-quart coolant tank, i/ 2 H.P. motor. 
Chucking capacity 9/32" to 13/16". 



WORLD OVER 


SIOUX CITY, IOWA, U.S.A. 
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Train 1 ?® 


places 


Boeing School career training has 
started 983 men on the road to suc- 
cess with 26 major air companies — 
in the U. S. and 12 foreign countries 


V point it has only one reason for exist- 
ence: To give you the kind of training you 
must have to get into aviation — and to 
keep on going up. 

Now let's look at it from your future 
employer’s standpoint. Year after year, the 
industry' has been getting bigger, more com- 
plex — needing more highly-qualified men. 

Frankly, that's one reason why United 
founded and maintains Boeing School — to 
meet the ever increasing need of today's 
aviation industry for career men! 


The proof that this school is fulfilling its 
purpose — to young men and to the industry 
— is the brilliant record of Boeing-trained 
men all over the world. 

We urge you to get the opinions both of 
employers and of Boeing School graduates 
about training here. We will gladly send 
names of graduates near you. 

Courses and equipment at Boeing School 
arc directly under United supervision. 
Your 17 shops, laboratories and lecture 
rooms and the flight house all adjoin 
United’s main west coast terminal at the 
A-l-A Oakland Airport. Send for latest 
BOEING SCHOOL BULLETIN— com- 
pletely describing school and the 14 
career courses. Contains vocational guide 
to all fields of aviation. Send coupon. 


Graduation and Placement Record 



Boeing School of Aeronautics 


A COMPLETE RANGE OF 
14 CAREER COURSES 


□ Air Transport En- 


il □ Airline Flight Officer □ in.' 


SSL 







TEN YEAR REPORT 


The Kollsman Instrument Company started ten years ago 
as a one-man laboratory. Today, with a personnel of over 
three hundred, it is the largest organization in the country ex- 
clusively devoted to the manufacture of aircraft instruments. 

For years every American airline has used Kollsman Preci- 
sion Instruments. And, directly or through licensees, this 
company now supplies the transport airlines and government 
air services of the principal countries of the world. 

This growth has resulted solely from the superiority of 
Kollsman abilities in research, development, manufacturing. 
From the beginning, Kollsman instruments have been dis- 
tinguished by quality, precision, reliability. Recognition of 
their perfection has led to world-wide use. 


The Kollsman line of Aircraft Instruments is complete , and includes: 

ACCELEROMETERS OIL PRESSURE GAGES 

AIR SPEED INDICATORS PITOT-STATIC TUBES 

ALTIMETERS PRESSURE WARNING UNITS 

CLIMB INDICATORS f QCollsman ] SENSITIVE ALTIMETERS 

COMPASSES rr J7) . . STATION BAROMETERS 

ELECTRIC TACHOMETERS cJrecision \ SUCTION GAGES 

FUEL QUANTITY GAGES i/ TACHOMETERS 

FUEL PRESSURE GAGES THERMOMETERS 

ICE WARNING INDICATORS TURN AND BANK INDICATORS 

MANIFOLD PRESSURE GAGES VERTICAL SPEED INDICATORS 


KOLLSMAN INSTRUMENT CO., Inc. 

S008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 

AIR TERMINAL, GLENDALE, CALIFORNIA 


WESTERN BRANCH: GR/ 


CENTRAL 



'/earman 

! proved by the , 
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Quality 
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STEARMAN TRAINERS 




I STE AR Man 1 



VmV 



THE INTERNATIONAL NICKEL COMPANY, 



OLDEST AMERICAN 
AERONAUTICAL MAGAZINE 

Aviation 


Contents for Vol. 37. No. 9 

SEPTEMBER 1938 


Export 



iSMV 


ssbet- 

■ffisnjsrsr wfta 



Fr^“ s y y ;vL;;;r,;,; w;,iu 




Al the Fair's Front Door By Darnel Sayre . 






VvHY do America’s leading pilots use Kendall Oil to lubricate the motors of their planes? It is because 
they know they can depend upon Kendall to stand up under the most gruelling test. Because Kendall's 
unique performance record proves its splendid lubricating quality. Because they know that Kendall 
is refined, by special processes, 100% from Bradford, Pennsylvania Crude . . . the costliest in the world. 
Because they know that Kendall's individually numbered, refinery-sealed cans bring them this quality oil 
absolutely pure and uncontaminated. Kendall Oil is available at most airports throughout the country. 


KENDALL REFINING COMPANY, BRADFORD, PENNA. - KENDALL REF. CO. OF CANADA, LTD., TORONTO 







WHEELS DOWN. ..THEN LANDING IMPACT... 
THEN BBAKING...THEN<7 £ ^ w '_^^/ 

Because the milder shocks encountered in taxi-ing an airplane differ in 
character and in degree of severity from those sustained through land- 
ing impact, they demand separate resources of shock-absorption. Bendix 
provides them. Bendix Pneudraulic Shock Struts soak up the initial blows 
of first ground contact through hydraulic cushioning, then absorb the 
lesser bumps of taxi-ing by means of air. Both functions are calibrated with 
precision, to achieve best possible results with the individual airplane's 
weight and normal landing speed. Responsive control of direction and 
velocity is furnished by Bendix Airplane Brakes. Unquestionably, Bendix 
is best able to help correlate these factors with all the other elements of 
your plane's design when given an early opportunity to work with you. 

BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 


BENDIX 

AIRPLANE WHEELS ■ BRAKES ■ PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 


AVIATION 




originator of that style of flying. You 
will probably recall that way back in 
1927 Mr. Levine planned a return 



flight from Paris to New York hut 
flew toward India instead as he 
thought “the weather was better in 
that direction.” 


» Corrigan's flight was novel in one 
way, however. Most history-making 
flights are followed by a large num- 
ber of advertisements by the manu- 
facturers of accessories which con- 
tributed toward its success, but so far 
no manufacturer has proclaimed that 


it was his compass which “stuck in the 
wrong direction” until just before 
Corrigan landed in Ireland. 


» Doubtless the publicity will earn 
Mr. Corrigan a good position somc- 

wc certainly hope il does. Our only 
comment would be that his peculiar 
talents do not fit him for the job as 
pilot of cither plane in the Mayo 
“Pick-a-back” arrangement, — no telling 
what would happen if those tandem 
airplanes started for different destina- 
tions right in the middle of the take- 
off run. 


» In one of Iris excellent speeches 
following his record-breaking flight 
around the world, Howard Hughes 
predicted that trans-occauic planes 
will some day be almost as large as 
present-day ocean liners. When the 
time comes to build the flying ocean 
liner we'll be expecting it to be de- 
signed on the drafting board of Waldo 
Waterman. Having rebuilt a Standard 
into a “flying locomotive” for the 1928 
Air Races, and having brought out 
Ins flying automobile” recently, the 

the next logical step for him. 


» An Associated Press dispatch 
describing the use of target planes for 
anti-aircraft gunnery practice states: 


"British gunners for two or three 
years have been tiring at a full size 
radio-controlled plane, the Queen Bee. 
operated by the Royal Air Force. 
Officials saiil it had been brought down 
a number of times, patched up, and 
used over again.” 

Unconfirmed reports have it that one 
time after this target plane had been 
brought down, the R.A.F. officials were 
surprised to find Bob Burns' Grandpa 
Snazzy in it, frying eggs. 


» We see by the papers that the 
government publication "Infant Care" 
now includes some hints on the care 
of the baby while traveling by air. 
This booklet has been the govern- 
ment's best seller since 1914, when it 
outdistanced the previous best seller, 
“The Care of the Horse.” This latter 
publication could he made popular 
again, at least among arconauticai 



people, if the title were changed to 
“The Care of the Horses" and a few 
chapters added on carburetors, super- 
chargers, magnetos, and fuel and oil 


» An automobile manufacturer re- 
cently found a farmer using the engine 
of one of his earliest models to oper- 

serving as porch furniture and the 
wheels were on a hay wagon. He 
proudly advertised that you could dis- 
sect one of his cars but you couldn't 
kill it. 

With each recurring boom in the 
airplane business the used airplane 
problem becomes more serious and we 
are glad to note that many novel uses 
have been discovered for retired mod- 
els. Some of the old airplanes are 
serving as hot dog stands and filling 
stations which is undignified but at 
least useful. One old model has been 
mounted on top of a forty-foot steel 
tower in the middle of an Ohio or- 
chard, where ft is used to keep a 
breeze blowing over the tree tops to 
prevent freezing from frost. 

Then, of course, there is that other 
owner who found a novel use for an 
old plane when he flew it from New 
York to Ireland. 





* )\VIA1 ION fm- September, 


"AVIATION ON PARADE" 

Come Labor Day week-end, and the National Air 
Races, — events that have become practically synonymous 
in aviation circles. What with a shorter, snappier pro- 
gram, a brand new set of rules, and a total purse well 
over $100,000, the annual race meet at Cleveland has 
attracted the largest and most promising list of starters 
in the three major events for many a year. According to 
the dope sheet of our trusty Agent 1313-X (Page 21) 
both the factory and the back-yard-built jobs should 
put up performances that will bear watching. 

And, although we are a bit weary of doing so, we 
can't let this occasion pass without dragging out and 
dusting off our annual plea for less of the circus 
atmosphere and more real aviation promotion at the 
races. Jittering, spine-chilling loud-speaker build-ups 
liberally salted with too, too obvious “commercials”, 
and the spectacle of death-defying automobile acts cer- 
tainly lend nothing to the real purpose of the occasion 
nor contribute one whit to the advancement of aviation. 
If the real purpose of the race sponsors is to provide 
a yearly pageant of “Aviation on Parade” there should 
be better ways of doing so than by a repetition of the 
old “sky-buster” technique. Nobody knows that some- 
thing different won’t work, for it’s never been tried. 

Here’s looking at you. Cliff! 


DUAL OR DUEL? 

To Washington again betimes, principally to meet the 
members of the CAA and to see how soon they may 
be expected to get their teeth into some of this indus- 
try's pressing problems now that they have been sworn 
in and are ready to take-over. We found things much 
as we expected. Individually, members of the Author- 
ity are men of high calibre filled with a desire to be of 
Public Service, all sincerely — almost pathetically — 
eager to find out for themselves what this aviation 
business is all about. Clearly, all of them have been 
more than a little impressed, if not a bit appalled, by 
the magnitude of the job which they have accepted. 
To a man, however, they express a grim determination 
to do right by our Nell. 

All of which is encouraging, but doesn’t change in 
the least the opinion we expressed last month that we 
are facing another hiatus in aviation progress. How 
long it will last will depend on the capacity of the 
Authority to absorb and to digest the great mass of 
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information, misinformation, special pleas, requests for 
jobs, etc., etc. that is already being dished up to it. 
With so little first-hand knowledge in the Authority 
itself much will depend upon the character of the 
people to whom the members turn for necessary council 
and advice. And in spite of our desire to see things 
moving forward again, we hope that the CAA will 
move slowly enough to find the right answers, and not 
get things away on the wrong foot. 

But the most critical spot as we see it now lies within 
the organization of the Authority itself. The law as 
written is not any too lucid on the relationship between 
the Administrator and the Chairman of the Authority. 
The intent, obviously, was to vest the active executive 
functions in the Administrator, who becomes, in effect, 
a super Director of Air Commerce. His the job to 
inaugurate new projects and to carry them through 
within the limits set by the law. The five-man board, 
on the other hand, occupies a quasi-judicial position, 
to hear appeals on rates and routes and other matters 
from members of the aviation industry, and generally 
to pass upon the legality of the acts performed by the 
administrator. All of which is fine, as long as it works 
that way, but Washington gossip already hints at con- 
flicting ideas on the subject between Chairman and 
Administrator. If Mr. Noble intends to use his new 
job as a springboard to bigger and better things a la 
Joe Kennedy (and we can’t believe entirely that he 
took over out of sheer love for aviation) he must 
inevitably compete with the Administrator for the lime- 
light. We are sure, however, that both Mr. Noble and 
Mr. Hester are big enough men to recognize the unfor- 
tunate potentialities of the situation and to subordinate 
their personal ambitions and their political obligations 
in the common cause. Above all, we need dual, not 

Fortunately aviation is now in a strategically good 
position not of its own making. In setting up the CAA 
the Administration had its eye on a much larger issue, 
the problem of reorganization of the government. The 
CAA is a test case, a sort of guinea pig to try out a new 
idea in commission organization. If it fails to function 
according to expectations, the whole program of the 
reorganization boys may do a prattfal! in the next 
session of Congress. That is something that the White 
House could ill afford to risk, so it goes without 
saying that every possible effort will be exerted to main- 
tain harmony and close cooperation within the CAA 
during these most critical months. That, at least, is 
a break for us. 


NATIONAL 




AIR RACES 


By Charles F. (1313-X) McReynolds 

West Coast Editor, AVIATION 


O nce again the time is at hand when a flock of 
eccentric young men turn up with clipped wing 
thunder birds and scare the daylights out of themselves 
and everyone else with their antics. Elsewhere in this 
vast and cock-eyed country technicians are busily perform- 
ing well organized tasks in research laboratories and fac- 
tories. Langley field is spending millions of dollars of 
government money on fundamental research. Factories 
concentrate hundreds of engineers on a single design to 
meet the specifications of an airline, an army, or a navy. 
But Benny Howard once remarked that the reason he built 
racing planes was because it was the only way he knew 
to build experimental planes and then get them to pay for 
themselves. So, for better or for worse, some of the 
money paid in at Cleveland’s race course turnstiles is 
passed along to a growing group of young fellows who 
win races and then immediately spend their prize money 
in an effort to build better race planes to win more races, 

Not that we can expect many revolutionary changes to 
spring from such activity. Nor is the structural and 
aerodynamic engineering of race craft always on a par 
with good contemporary commercial and military practice. 
But the way race builders have handled specialized prob- 
lems dealing with landing gear retraction, fuel and oil tank 
installation, engine cowling, oil cooling, cockpit ventilation, 
is often an education in ingenuity. That intangible ele- 
ment Benny Howard calls "go grease” is always liberally 
applied all round. 




This year designers have concen- 
trated their efforts on reliability even 
more than on increased speed for the 
planes that will fly the new longer 
distances in both the Greve and 
Thompson Trophy races. By concen- 
trating on improved cooling, both of 
cylinders and lubricating oil. it is be- 
lieved that engine strain will be ma- 
terially lessened. And close attention 
has been given to cockpit comfort and 
ventilation by practically all designers 
in order that pilots may fly the longer 
distances without undue fatigue. 

This year we have a rule prohibiting 
Thompson Trophy racers from com- 
peting in the Bendix transcontinental 
race. As a result, the Bendix this 
year will be confined almost exclu- 
sively to military or commercial types. 
At this writing we would call the 


Bendix a two plane race, though a 
dozen or more planes are listed as 
possible entrants. Among possible 
starters are two Severskys, two Beech- 
craft, a Lockheed 14, a Spartan Ex- 
ecutive, a Lockheed Orion, and the 
Gee Bee Q.E.D. Frank Fuller should 
repeat his 1937 victory, flying the 
cross-country Seversky with which he 
has set an impressive number of rec- 
ords for point to point flights. But 
Jacqueline Cochrane, probably the 
only woman entrant, will also pilot a 
Seversky. We surmise she is out for 
blood, and fame, so won’t be sur- 
prised to see her spring a mild upset 

ord time. Late advices indicate that 
Publisher Bernarr McFadden will try 
for the Bendix in the Northrop that 
Jacqueline Cochrane once sought to 


fly the MacRobertson race, and later 
used by Howard Hughes to set a 
transcontinental record. He should 
rate a "third,” if he starts. We can 
only guess the prospects of the other 
entrants or prospective entrants, by 
listing them in the order in which we 
would expect them to finish: A1 Lary 
Hying Jack Wright's Wedell-Williams 
No. 92; Paul Mantz at the controls of 
a Lockheed Orion ; George Armistead 
in the Q.E.D.; Bob Perlick with his 
Cyclone powered Beechcraft; Ross 
Hadley, also with a Beechcraft; Rus- 
sell Thaw, pushing Vanderbilt's Lock- 
heed 14; John Hinchey flying a Wasp. 
Jr. powered Spartan Executive; and 
Frank Hawks in an un-named entry. 
It may seem silly to put the veteran 
speed merchant Hawks, last on the 
list, but we have no information on his 
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"You pays your money and you takes your choice." (These tables are 


RAGE PLANES 

Best information available 

No. 

Nemo 

Liceos. 

Colors 

Pilot 

Designer 

Owner 

3 


NX14215 


Earl Ortman. 

Keith Jllder^ 

H. C. Mareous 

! 

Twn B S»«UU 

...... 

Cream 

Roscoe Turner 


Roscoe Turner 

Mr. Smoothie 

KXS4V 

Orange.. 

Lee Williams 

Rodney'S™ 

Mrs. E. Clark 





James Wedoll . . . 


IT 

Folkerts Special 



Jo. Jacobson .... 

Clayton Folkerts.... 

Jo. Jacobson 

Firecracker 


YU”" ■ 

Anthony LeVler . . 

Wm. h ^hoenleldl 

Wm. Schoenfeldt 



NXSSV 

Blue . 

RogerDonRa. 

Keith Rider 

Union Airplane Co., 

IT 

The Goon 

NXJ3Y 

Cream 

Arthur C. Chest 

A. C. Chester 

A. C. Chester 

The Jockrabbll ... 



Dave^Elmendort 

Ja'ckBromh 

H. C. Mareous 

Crorby CR-4 

NXS2Y 

Aluminum 

Harry Crosby 

Horry Crosby 

Harry Crosby 

Del gado Flash 

NXS8Y 

Blaek. 

Clarence McArt 

Byron Armstrong 

De^jdoTrades 

Chambermaid . . . 

NXJ5Y 

Yellow. . 

Russell Chambers. 

Russell Chambers 

Russell Chambers 

Mias Loo Ahflelos . 

NXJKY 

Rod 

Marlon McKeen. 

Lawrence W. Brown 

Marlon McK.cn 

Bumble Beo 


Silver 

Charles McGrow. 

Keith Rider 

Charles McGrow 

"" 



BObD “" 

Tom Floyd 

Tom Floyd 


RACE 

1 BENDIX 
TROPHY 

Los Angeles-Cleveland-New York 
Total purse $30,000 


2 GREVE 
TROPHY 

200 miles, 20 laps 
Total purse $25,000 


3 THOMPSON 
TROPHY 

300 miles, 30 laps 
Total purse $45,000 


ship, and besides, with A1 Lary, Ross 
Hadley, and Russell Thaw, he is a 
doubtful starter. Other rumored en- 
trants include Roscoe Turner in an 
unnamed plane; Jacqueline Cochrane’s 
Beechcraft, with an unnamed pilot; 
Sundorph in his 1937 Sundorph Spe- 
cial ; and the Beech, another Seversky, 
a Howard, and a couple of Lockheeds, 
all with pilots so far unnamed. 

As for the show at Cleveland, a 
consolation race is scheduled for the 
opening day, to consist of those planes 
not among the fastest fifteen qualify- 
ing for the Thompson Trophy race. 
But to the best of our ability to check 
possible entrants there are only twenty 
airplanes that have any prospect of 
getting to Cleveland to enter the quali- 
fying trials. We are not counting on 
any foreign entries this year, for- 


tunately for the home boys. If De- 
troyat came back, or if the Germans 
sent over a couple of their Messer- 
schmidts, the picture would be dif- 
ferent, as the best of our race planes 
are still none too fast when compared 
with some of the newer European 
military equipment. However, we are 
including three baby planes of 373 
cu. in. classification in our summation 
of twenty possibles for the qualifying 
trials. Its a cinch that a couple of 
these planes won't reach the scene of 
action, leaving only eighteen. Since 
fifteen of these eighteen can start the 
Thompson, this leaves only three 
planes to fly the consolation race on 
the opening day. But the race rules 
specifically state that "No race will be 
run with less than four starters’’ so 
we expect to see some sort of a substi- 


tute race billed for Saturday, if in- 
deed there is any race at all on that 

On Sunday will come the Greve 
Trophy race, over the same course and 
distance as the Thompson Trophy ran 
last year, twenty laps around the ten 
mile course. We present our complete 
formchart elsewhere, but we shall 
really be surprised if the Greve time 
does not exceed the best previous 
Thompson Trophy speed, including 
Detroyat’s race at Los Angeles in 
1936, when he flew 150 mi. at an 
average speed of 264.261 m.p.h. 

Although at this writing Joe Jacob- 
son has not yet flown his new Folkerts 
racer, we must tab him for number 
one spot in the Greve. This surmise is 
based on past performances of Folk- 
erts planes, and on the fact that Jacob- 


RAGING FORM 


based on best available inlormation at the time oi going to press) 


NO. 

PLANE 

PILOT 

SPEED 

REMARKS 

7. 

Seversky 

Northrop 

Wedell-Williams 

GeeBee Q.E.D. 
Beechcraft 
Beechcraft 
Spartan Executive 

Jacqueline Cochrane 
Bernarr McFadden 

Geo. Armistead 

John Hinchey 


The old maestro — Should repeat. 

Out to win — may spring upset. 

Doubtful starter, but should place. 
Just tagging along — but should show. 
Not enough to win — but should finish. 
Alphabet Soup — A pleasant trip. 

Doubtful starter — might place high. 

Doubtful starter — but may pull upset. 
Doubtful starter. 

1 . 

Folkerts 

Joe Jacobson 


No cinch. 


Schoenfeldt 

Tony LeVler 

279 mph 

Might win if running right. 



Roger Don Rae 

278 mph 

Pilot may be switched, but a good bet. 



Art Chester 

277 mph 

A tough combination — Look out. 



Earl Ortman 

250 mph 

A sweet running chariot — but slow. 




240 mph 

An in and outer — might surprise. 

7. 

Delgado Flash 

Clarence McArthur 

229 mph 

May fool us and do much better. 

8. 


Marion McKeen 

225 mph 

Good for 240 if in right mood. 

9. 

Chambermaid 

Russ Chambers 




Bumble Bee 



First time out but may surprise Russ. 

11 . 

Floyd Special 

Bob Bean 

189 mph 

Doubtful starter — has possibilities. 

1 . 

Marcoux-Bromberg 

Earl Ortman 

300 mph 

We're optimistic here. 





More optimism — but might do o.k. 


T urner Special 

Roscoe Turner 


In the money if can find pylons. 





Dark horse — may beat 300 mph. 


Folkerts 

Joe Jacobson 


May do much better. 


Schoenfeldt 

Tony LeVier 


Might fool Jacobson— also Ortman. 



Roger Don Rae 


Good enough to beat pack — maybe. 



Art Chester 

270 mph 



Marcoux Rabbit 

Dave Elmendorf 

260 mph 



Mod. Wedell-Williams 

Lt. Joe Mackey 

258 mph 



Crosby CR-4 

Harry Crosby 

255 mph 

In fast company. 


Delgado Flash 

Clarence McArthur 

250 mph 

Outclassed. 



Marion McKeen 

230 mph 

Will gamble to finish — but slow. 


Chambermaid 

Russ Chambers 

220 mph 

Out for experience — and carfare. 


Bumble Bee 

Charles McGrew 



16. 

Floyd Special 

Bob Bean 

200 mph 

Doubtful starter — might finish. 





Although the Schoenfeldt-Rider 
Firecracker could do no better than 
third in the Grcve last year, we rate 
this plane no worse than second this 
year and consider it a very probable 
first place winner. This year the 
Firecracker will be flown by Tony 
LeVier, a comparative newcomer who 
proved himself at the Oakland races 
this May when he flew 150 miles 
around an 8J mi. course at an average 
speed of 260.762 m.p.h., which is al- 
most 4 m.p.h. better than filing's win- 
ning time in the 1937 Thompson 
Trophy. Win. Schoenfeldt and Totiv 



280 m.p.h. The Firecracker was origi- 
nally built by Keith Rider in 1936. It 
is a low wing cantilever monoplane 
with retractable landing gear. An ex- 
ample of the thoroughness with which 



Hydraulically retractable tail skid 


d in extended 


Crosby engine installation and exhaust manilold. Entire 








successful plane. By all standards of 
measurement the Jeep, its predecessor, 
has been just that and we dope the 
Goon to carry on the tradition. Art 
has reversed the direction of rotation 
of his Menasco C6S4 engine in order 
to mount a French two pitch position 
Ratier propeller similar to the one 
used by Detroyat in 1936. By running 
his engine 'backward Art hopes to get 
farther forward. His work in obtain- 
ing the French propeller has been 
heart breaking as he was apparently 
opposed by the entire French Air 
Ministry, Permission was finally ob- 
tained, however, and the propeller is. 
at this time, supposed to be in this 
country in the hands of American 


plan form. Of two spar wood con- 
struction, all plywood covered, the air- 
foil has been twisted at the root and 
tip so as to give a zero angle of inci- 
dence at those points while the maxi- 
mum incidence of 2 i degrees is 
reached at a point 20 in. outboard 
from the fuselage. The airplane is a 
true midwing. Landing gear is fully 
retractable into the fuselage, hydraul- 
ically, and the tail skid also retracts. 
The entire airplane is as clean as a 
whistle and special attention has been 
given to the engine cowling, both as to 
clean lines and efficient cooling. With 
a span of 18 ft. 6 in. and a length of 
21 ft. 4 in., the Goon has a wing area 
of 66 sq. ft. effective, and a gross 
weight of 1680 lbs. 

The ill fated Elmendorf Special, 
which so far has brought its owner 
and pilot Dave nothing but a head- 
ache, is slated to do a swift comeback 
from the crash landing last May at 
Oakland which might have relegated 
it to the junk heap. A Rider design, 
the Elmendorf Special is now the 
property of Hal Marcoux, who will 
race her as the Jackrabbit Special. 
Marcoux’s trusty henchmen, Jack 
Bromberg and F. J. Roberts, have 
supervised a complete rebuild job on 
the Jackrabbit Special and it should 
show at Ocveland the same smooth 
running reliability that has character- 
ized the big Marcoux-Bromberg racer 
for the past two years. The work 
that has been done on the Jackrabbit 
has been aimed at reliability rather 
than speed so we shall expect to see 
this plane right in there flying after 
some of the others in the race have 
retired. We don't see how the Jack- 
rabbit can get in front of the fastest 
(Turn lo page 77) 
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SPOTS 
and a 
HORN 

By Donald G. Fink 


A preliminary account oi the BAC-M1T Blind Landing System 
based on Irving Metcalf's "three-light" method. 


T he landing of aircraft by in- 
struments is an art which has 
been marked by a great deal of “de- 
velopment” and by very few new 
ideas. Nearly all blind-landing sys- 
tems which have come into promi- 
nence during the past five years are 
based on the original work of the 
Bureau of Standards. These sys- 
tems depend on a glide path which 
is nothing more than a locus of con- 
stant signal strength, formed by the 
mutual interference of a directly ra- 

flected from the earth. Three criti- 
cisms have been directed at this 
method: first, the locus of constant 
signal strength so formed is not a 
straight line. As a result the atti- 
tude of the ship must change during 
landing, or the equivalent effect ob- 
tained by throttle control. Neither 
procedure appeals to pilots; they want 
a straight glide path which permits 
of a constant attitude of approach 
throughout the landing. The curva- 
ture of the path, moreover, brings the 
line of flight parallel to the ground 
in the last part of the landing, mak- 
ing it more difficult to clear obsta- 
cles on or near the field. In the 
second place, the vertical position and 
shape of the glide path depend on 
the reflecting properties of the earth. 
Snow on the airport can cause a con- 
siderable vertical shift of the glide 
path, and the edge of a steel-rein- 
forced concrete run-way can intro- 
duce a sharp “hump” in the path. 
Thirdly, the indication of the glide 
path depends upon the constancy of 
the receiver sensitivity. Any change 
in this sensitivity will produce an en- 


tirely fictitious change in the appar- 
ent vertical position of the glide path. 
That these problems are not insur- 
mountable has been proved by the in- 
tensive development of the system by 
such organizations as Washington 
Institute of Technology, Lorenz A. G. 
of Berlin, and United Airlines-Bendix. 
It cannot be denied, however, that 
these difficulties have been the prin- 
cipal bar to acceptance of blind land- 
ing in commercial flying. 

Some two years ago there was pro- 
jected into the picture a brand-new 
idea, conceived in the mind of Irving 
Metcalf, of the Bureau of Air Com- 
merce, a man thoroughly conversant 
with the vagaries of the older sys- 
tem. The idea, the "three-light” sys- 
tem, was so new that there was no 
equipment available for testing it, so 
“Met” set out to find an organization 
capable of developing it in practical 
form. He found the organization in 
the Department of Electrical Engi- 
neering at M.I.T., in the Communi- 
cations Division headed by Prof. Ed- 
ward L. Bowles, under whose general 
direction the project has been car- 
ried forward. The Communications 
Division has been noted for a very 
catholic taste in research projects, 
having spent much time with fog- 
dissipation, and similar projects of 
importance to aviation. Professor 
Charles S. Draper of the Aeronau- 
tics Department of M.I.T. has co- 
operated in the instrumentation as- 
pect of the project. 


The Metcalf ideas looked good to 
M.I.T. Likewise they looked good 
to the Bureau of Air Commerce, who 
underwrote a contract for a 12- 
months’ program to be carried out in 
the M.I.T. laboratories at Cambridge. 
At the end of that period, in June 
1938, the work had progressed to the 
point where an extension of an ad- 
ditional 15 months was found justified 
by the Bureau, and the wherewithal 

At the present writing, the Metcalf- 
M.I.T. system of blind-landing has 
not yet been flown in an airplane. 
It is, in other words, still very much 
in the experimental stage. But it 
shows such promise that many inter- 
ested parties, including the Army, 
one or two of the major airlines, 
and several important companies in 
the aircraft-instrument and communi- 
cation-equipment fields, have beaten 
a path to Cambridge to watch the new 
“mouse-trap” catch mice on an experi- 
mental basis. 

Recently your radio editor visited 
Cambridge to gain at first hand some 
idea of the principles involved in the 
new system. In the course of a full 
eight-hour day, he was kept busy 
digesting the answers to all the ques- 
tions he could think of. 

The Metcalf Three-Light System 

The original idea harks back to 
the theorem in plane geometry which 
states that three points determine a 





plane. The plane in this case is a 
"landing reference plane” inclined to 
the surface of the airport, as shown in 
the accompanying diagram. Metcalf 
reasoned that if three definite points 
in this plane could be in some way 
made “visible” to the pilot at all 
times, regardless of actual visibility 
conditions, the pilot could perform a 
landing in relation to these three 
points alone. The idea may be visu- 
alized by imagining three extremely 
powerful light beacons, one on the 
surface of the airport, the other two 
suspended on either side of the run- 
way, and visible to the pilot under 
all conditions. It requires very little 
mental coordination to visualize the 
plane passing through these three 
lights, and to visualize the landing 
path of the ship as a line contained 
in this plane. With the help of this 
visualization, the pilot can land if 
the three points are visible regardless 
of the visibility of other points on or 
above the airport surface. 


At first glance the idea appears 
attractive, but highly impractical. The 
visibility question cannot be solved 
by light beacons, as experience with 
fog has proved. But Metcalf rea- 
soned that if three transmitters, util- 
izing radio or some other type of ra- 
diation beam, were set up on the air- 
port, and if the direction from the air- 
plane to each of these transmitters 
could be determined by directional re- 
ceivers, then the apparent position of 
the transmitters might be indicated 
to the pilot simultaneously, on a 
screen mounted on the instrument 
panel. Highly accurate direction 
finding would be the first require- 
ment, and some means of transferring 
the indicated directions into “appar- 
ent positions" was the second. 

One of the possibilities of approach 
to the problem of accurate direction 
finding involves signals which fall 
out of the radio classification entirely, 
i.e., infra-red rays. Infra-red has 
been a magic word for many years: 
the physicists will have none of it 
because "scattering” of infra-red in 
heavy fog can be calculated quite 
easily, and the calculations lead to the 
conclusion that the penetration is lim- 
ited to a few yards under "thick” 
conditions. The calculations had not 
been subjected thoroughly to experi- 
mental verification, however. One of 
the incidental aspects of the job. 
therefore, was a painstaking test of 
the infra-red idea. At the Round 
Hill Experiment Station in South 
Dartmouth, where the fog-dissipation 
work has been in progress, careful 
measurements were made of infra-red 
penetration through fog. The con- 
clusion was unmistakable: despite its 
applications elsewhere, infra-red can- 
not be counted upon for direction 
finding in blind landings, not at least 
under the conditions visualized by 
the M.I.T. group. 

This conclusion gave full impetus 
to developing a radio system which 


would not have the limitations en- 
countered by previous workers. 

Fortunately, a new method of the 
propagation of extremely short radio 
waves had already been announced, 
when Metcalf asked the Institute to 
develop his ideas. The new radio 
technique was discovered by Dr. W. 
L. Barrow of M.I.T., who found 
that radio waves, preferably those 
shorter than one meter in length, can 
be propagated into space from the 
mouths of horns, in much the same 
manner as can waves of sound. The 
theory of the subject, as developed by 
Dr. Barrow for application to the 
blind-landing system, indicates that 
extremely narrow beams of these 
short waves can be generated by the 
use of suitably-shaped horn struc- 
tures. Moreover, by employing a 
horn of rectangular cross-section, 
with a width considerably greater 
than its height, a fan-shaped beam 
having a height considerably greater 
than its width can be produced. By 
overlapping two such beams along 
their flat faces, the region of over- 
lap establishes directivity in the hori- 
zontal direction, but not in the ver- 
tical direction. 

Conversely, a horn having a high, 
narrow cross section will produce a 
broad flat beam, and two such horns 
can be used to create overlapping 
beams suitable for establishing direc- 
tivity in the vertical, but not hori- 
zontal, plane. By these means beams 
may be projected into space independ- 
ent of the ground, since the projection 
depends only on reflections from the 
horn surfaces, and upon diffraction 
effects at the horn edges. Consequent- 
ly, the beams are extremely stable 
with respect to changes in ground 
conditions. Further, when two beams 
are made to overlap one another, the 
region of overlap is straight. Conse- 
quently, when such a region of over- 
lap is used for the landing path of 
(Turn to page 73) 




SEEING 


is Believing 

Visual instruction methods at the Boeing 
School of Aeronautics 

By Allan F. Bonnalie, 


B. C. Haynes, head ol the meteorology department has developed these Director of Technical Instruction 


A viation is not yet an exact 
science, in any of its branches. 
Much of our design work must still 
be based on empirical formulas. We 
know so little of such a fundamentally 
important thing as air flow that we 
must devote thousands of hours to 
testing models, and even full size 
planes, with the aid of complex record- 
ing instruments, smoke streams, etc. 
Because of this general condition it 
has been difficult to perfect a satis- 
factory classroom technique in teach- 
ing aviation theory. 

Many seekers after aviation truths 
are mentally “in the clouds” due to 
the newness and "romance” of avia- 
tion. For such students it is doubly 
important that we find ways of bring- 
ing the aviation “facts of life” 
squarely before them. This need to 
clarify the presentation of aviation 
knowledge has forced us to develop, 
at the Boeing School of Aeronautics, 
a program of visual education that 
plays a big part in all of our teaching 
activities. So satisfactory has this 
teaching tool proved that we have car- 
ried it to a high state of perfection, 
probably farther than any educational 


institution ot any kind has developed 
similar methods. And we are con- 
vinced that the visual way of teaching, 
based on our experience with it, is 
due for much wider development. To 
explain in a paragraph the funda- 
mental method of visual instruction as 
we have applied it we may illustrate 
by our approach to teaching meteor- 
ology. The accepted way of teaching 
meteorology has been to supply the 


student with a good text-book, usually 
well illustrated with pictures of clouds. 
After he had read the book, or part 
of it, and looked at cloud pictures, the 
instructor took the class on field trips 
to look for actual clouds, and to ex- 
plain their relation to various atmos- 
pheric phenomena. But at about that 
point the instruction ended. For a 
really comprehensive knowledge of 
cloud formations and their significance 




it was necessary for the student to 
await the passage of sufficient time for 
him to personally observe various con- 
ditions of clouds in action. 


In our meteorology classes, under 
the direction of B. C. Haynes, we 
supplement book work and personal 
observation of local weather conditions 


with showing of moving pictures illus- 
trating widely varying weather condi- 
tions along the entire transcontinental 
airway between San Francisco and 
New York. Then we add to this in- 
struction demonstrations with three- 
dimensional models of "weather 
fronts,” cloud layers, the Bjerknes 
cyclone model, etc. These cloud and 
air current models show the students 
the actual depth of air layers, their 
respective temperatures, directions and 
velocities, and the attending phenom- 
ena. They arc able to see clouds from 
above as well as from below, and not 
only to see them but actually handle 
them. This , extension of “visual” 
education to the point where the stu- 
dents actually touch and feel the three- 
dimensional model that is being used 
to visualize their lesson for them is 
one phase of teaching which is prov- 
ing invaluable. 

Another aid to meteorological in- 
struction is a “dynamic” model we 
have developed to illustrate what hap- 
pens when air masses of varying tem- 
peratures and densities mix. For this 
purpose we use a plate glass water 
channel in which a thin sheet alumi- 
num dam keeps the channel divided 
into two compartments until we are 
ready to start a “storm" for the class. 
By using blue or red ink to color the 
different bodies of water, we are able 
to see what happens when the dam is 
removed. To simulate varying air 
mass densities we use salt stirred in 
to produce the desired condition. Thus 
when the dam is removed the salt 
loaded water will act in much the same 
manner as a “cold front” in an air 
mass movement. This movement can 
be seen due to the different colors of 
the two bodies of water. The effect 
produced is highly educational. Also, 
by using a hot spot under a portion 
of the water channel we can produce 
rising currents of warm water to simu- 
late the rising currents of heated air 
which produce cuntulous clouds in the 
atmosphere. 

This method of visualizing lessons 
for the students not only speeds the 
educational process, but actually ex- 
plains certain things that could never 
be taught properly in any other way. 
This is particularly true of such prob- 
lems as teaching complex mechanical 
linkages; a subject to which no book 
can do justice. But by means of 
models, sometimes made by the stu- 
dents themselves, and always freely 
handled by classes receiving such in- 
struction, every phase of each move- 
ment is clearly inscribed on the mind 
of the student. Thus we improve on 
the old Chinese proverb to the effect 
(Turn to page 44) 






At the Fair’s Front 


New York Rushes work on a $22,000,000 
Trans-Atlantic, Trans-Continental Airport 
at North Beach — two miles from the Fair 
Grounds, 25 minutes from mid-town. 

By Daniel Sayre 

Associate Editor AVIATION 


Mavo, Fio- 
rello (QB) Laguardia's City of New 
York seems nearing the end of a long, 
long search for an airport. For 30 
years, names like Morris Park, Brigh- 
ton Beach, Governor’s Island, Hemp- 
stead, Mineola, Hadley, Hasbrouke 
Heights, Valley Stream, Newark and 
Floyd Bennett Field have back- 
grounded rich, colorful chapters in the 
city's flying life. Just reciting the list 
makes metropolitan pilots weep senti- 
mentally into their beers. But not one 
name among them brings up a picture 
of the big, well-equipped, centrally- 
located terminal air transport should 
have as a doorway to the World’s larg- 



ft. Doors are 165 ft long, 40 ft. high. The 



But it won't be long now. Some- 
time next April or May, probably 
within a few days of the opening of 
New York's World's Fair, the WPA 

and the N. Y. Department of Docks 
will unveil, or cut the tape (or what- 
ever it is one does to open new air- 
fields) on the North Beach Municipal 
Airport. And while there are still 
some formalities to be cleaned up. 
we’re betting our money that within a 
period of a few months thereafter all 
air lines serving the New York area 


will be forgetting they ever put up 
with any other New York Base. 

First of all, North Beach is so well 
located the lines would be justified 
ii< using it next year even if it were 
a cow pasture. A bare two miles up 
a wide parkway drive is the World’s 
Fair grounds. Through North Beach 
the air lines will therefore be able to 
put its passengers closer to the lode- 
stone of the country's millions than 
any other travel agency but the bus 
and the subway. In fact the port will 




claim the field will never be adequate 
for transport use but last month a com- 
mittee for the domestic lines includ- 
ing flight superintendents, chief pilots 
and engineers spent two hours drag- 
ging the field from all conceivable 
directions. When they had finished 
their survey, it was “unanimously 
agreed that North Beach when com- 
pleted as planned would be an excel- 
lent airport". The committee asked 
for one runway to be stretched to 6,000 
ft., for the installation of the latest 
thing in lighting and for various obsta- 
cles to be clearly marked. But the 
next day several members of the same 
group told a Newark official in no 
uncertain terms a half dozen things 
they thought were wrong with Newark. 
There will still be the permission of 
the Post Office to get for the transfer, 
probably Newark will never be entirely 
abandoned, and the lines haven’t quite 
signed papers yet. . . . But they’ll be 

And is North Beach going to be well 
equipped? Well, there’s §22,000,000 
worth of taxpayers’ money going into 
it just to finish the field and runway, 
build administration buildings for both 
land and seaplane operations, and com- 
plete three big land plane hangars and 
one colossal building to house the 
trans-Atlantic giants of Pan American, 
Imperial, Deutsche Lufthansa, Air 
France and — who knows else? 


Proposed three story lnter.llne oir term- 
inal at 42nd and Park Avenue. 

Door 



AIRCRAFT 

ARMAMENT 

In his first article the author described modern aircraft arma- 
ment. He winds up the discussion with a detailed study of the 
gun installations in a typical multi-gun fighter 


N O MATTER HOW EFFICIENTLY an 

airplane is armed, the effective 
use of the armament depends in a 
large measure upon its installation; 
this is especially true of the gun 
mountings. The problem of mounting 
guns in airplanes presents many diffi- 
culties for, besides the mechanical 
problems of gun forces, sighting, op- 
eration and ballistics there is also the 
aerodynamic problems of protruding 
gun barrels, effect of gun forces on 
stability, flight path, wind velocities 
and projectile deflections due to slip- 
stream when Bring broadside. 

The large, high-powered combat 
plane does not offer as many compli- 
cations as the single place or dual 
place plane when large guns are used. 


In the combat plane, the guns can be 
placed about the ship in such a man- 
ner that a sufficient concentration of 
lire (3 to 6 guns) can be directed at 
one spot and there is ample room for 
operating the guns by mechanical 
means. (A suggested arrangement for 
maximum protection is sketched 
above) The most formidable posi- 
tions for gun placement are in the 
nose and tail where a clear field of 
fire, and a large view for the gunner 
can be obtained. These positions are 
excellent for both offensive and de- 
fensive tactics. A nose turret (A) 
provides the best position for attack- 
ing opposing airplane from the rear 
and side while offering protection 
against attack from front. The tail 


position (E) is excellent for laying a 
curtain of fire to the rear for both 
offense and defense. 

A cannon similar to the Type F. 
previously described (Aviation. July 
1938, p. 22) when placed in a ball 
turret can be made to cover fully 
three-quarters of the front hemi- 
sphere. The spherical turret mounted 
to turn freely about a vertical and; 
horizontal axis is capable of such op- 
eration. In the turret shown in (A) 
the gun is rigidly mounted in the ball 
as is the gunner's seat and sight. The 
turret is rotated by mechanical means 
and controlled by a stick, operated by 
the gunner. The gun is fired by 
means of a pistol grip on the control 
stick or a foot pedal. No manual 


Field of Fire Charts for the multi-gun fighter suggested above 



Rear Hemisphere 


handling of the gun can be attempted 
since the wind forces on the barrel 
at speeds of 250 m.p.h. or over pre- 
clude efficient operation by hand. With 
mechanical means at his disposal, and 
with his seat and sights fixed relative 
to the gun, the gunner can follow 
his target around. He can sight his 
gun on an objective and lay down an 
effective barrage of explosive shells 
by “flying’’ his turret on the path of 
the enemy airplane. Thus, although 
he is in a sense “flying” the turret as 
a pursuit pilot flies a single place air- 
plane i.e. on the target, the actual 
plane is flying and maneuvering in- 
dependently or in a formation. In 
fact, he has all the maneuverability 

time a steady firing platform. Further- 
more, while the recoil of a heavy 
cannon may be a serious handicap to 
the small plane, in a plane of this 

consequence. Assuming the plane to 
have 2,000 h.p. for level flight the 
gun will have a slight negative horse- 
power and exerts a recoil pull of 
1,700 lb. producing a slight decelera- 


Port II 

By Horace J. Alter 


tion. Calculations have shown that 
the firing of large guns has very lit- 
tle effect on the control and maneu- 
verability of the plane. 

The bottom and tail of the airplane 
has always been the "Achille’s Heel” 
and is subject to the most devastating 
fire. The rear gun is necessary for a 
defensive as well as offensive posi- 
tion. The dimension of the tail por- 
tion of the airplane does not permit 
the use of a large gun and the neces- 
sary heavy mount. A 30 or 50 cal. 
machine gun seems to be the optimum 
installation. Manual control should 
not be difficult since the neighboring 
tail surfaces tend to screen this posi- 

(B) shows a fighting deck just 
above and to the rear of the wing 
consisting of a spherical turret in 
which is mounted a gun similar to 
the type M or Madsen 23 mm. In 
this turret also, the gun, gunner's 
seat and sight are fixed in the turret 


which can be rotated in a manner 
similar to the nose turret. Just for- 
ward of this turret is a fire control 
and bombing operations station. The 
top and rear gun turrets cover the 
entire hemisphere above horizontal. 

The side guns, mounted fore and 
aft are small calibre machine guns 
which give adequate defensive fire 
and great concentration of fire to the 
side for close ranges. It can be seen, 
that a "broadside” from a ship of this 
type consisting of a 37 mm cannon 
(with explosive shell) two side guns 
of 30 or 50 cal. and an upper gun of 
23 mm. (with explosive shell) will 
lay a barrage of fire that will literally 
blow the opposing airplane out of the 
sky. 

For speeds of 250 to 350 m.p.h., 
the only maneuver in which the rela- 
tive velocity of the two planes is at 
a minimum is that in which the air- 
planes are flying parallel or nearly 
so. It follows, that in such position, 
the gunner will have a longer period 
of aimed fire, smaller angular veloci- 
ties to correct for and a larger tar- 
get. Therefore, an attack position 
slightly forward and parallel to the 
( Turn lo page 78) 
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THE FIRST 100 HOURS 


Are the Hardest! 

Carl Cover and a corps of Douglas technicians 
are now giving the DC-4 "the works" in the 
air. For ground tests see Aviation. June 1938. 


I N early August, after two months 
of flight testing, the Douglas DC-4, 
faced another eight weeks of factory 
flight testing to complete the rigorous 
program outlined by Douglas engi- 
neers. More than forty flights were 
made during the first two months, av- 
eraging almost an hour each. Upon 
completion of the factory test program 
the ship will be turned over to the 
airlines for a period of service-testing 
over various routes under operating 
conditions. 

Conduct of the flight test program, 
collection, correlation and interpreta- 


tion of data gathered, has been in the 
hands of Arthur E. Raymond, vice- 
president and chief engineer of the 
Douglas Aircraft Company. In order 


to provide for adequate testing of the 
airplane structure, engine operation, 
propeller and accessory functioning, 
airflow about various parts of the 



Douglas engineers took no chances on having tost loads or test down the tons of pig load used to simulate the possible load 



plane, etc., it was necessary to install 
equipment weighing 8,424 lb., nearly 
twice the normal payload of a modern 
airliner. As many as 22 engineers and 
observers, in addition to the pilots, 
have gone up at one time in the DC-4 
to check and record readings of the 
various instruments. 

Of the more than forty flights to date 
the first few were devoted to control 
adjustments. Thereafter Mr. Ray- 
mond's corps of technicians began to 
taqkle bigger problems. Engine tem- 
peratures, on the ground and in the 
air; fuel consumption under varying 
conditions; vibrations in single com- 
ponents of the plane, in whole groups, 
and in the propellers ; load distribu- 
tions ; airflow characteristics in differ- 
ent attitudes, speeds and operating 
conditions; and a hundred and one 
other important matters were all 
checked with a thoroughness and an 
accuracy never before possible during 
actual flight. Engine temperatures and 
pressures, for example, required blanks 
for 110 separate lines of data, each 
carefully filled out during flight. 

Engineering charts were prepared 
prior to each flight to show the pro- 
gram to be conducted. These were so 
complete that on them was indicated 
the exact position in the plane of every 
instrument and every observer. 

Observers sat on comfortable 
benches in front of large desks on and 
over which an astounding array of 
instruments and controls was arranged. 
Engine performance, air, fuel and oil 
pressures, the electrical system, the 


hydraulic system, vibrations and de- 
flections of structures, all were checked 
and double checked. Up in the cock- 
pit A1 Reed, test flight engineer, 
watched the dials and gauges on the 
instrument boards and dictated his ob- 
servations into a recording machine, to 
be transcribed by a stenographer on 
the ground. By means of a complete 
inter-phone system Reed was able to 
communicate constantly with the pilots 
and with the engineers throughout the 

The DC-4 has become a familiar 
sight in the sky above Los Angeles, 
and she daily enhances her reputation 
for reliability and tractability with 
airport observers and others who have 
had the opportunity of watching her. 
Pilots who have flown her remark on 
the ease of control and stability. 

When the tests are completed the 
heavy timber racks which now hold 
the pig lead bars of ballast in place, 
and which support the desks and 
benches on which is mounted the test- 
ing equipment — will be removed and 
the interior fittings, curtains, reading 
lamps, berths, lounges, pantry, kitchen, 
and all the rest of the equipment will 
be installed. 


For studying vibration of engines and pro- 
pollers a pick-up device was mounted on 


Her hubs (below) connected ti 
s (above) in the cabin labora 








FOR UNDINE SAFETY 
TWASKYUNERSARE 


TWA PROTECTS PLANES AGAINST ICE FROM TAIL TO NOSE . . . 


AND FLYING SAFETY 
GOODRICH-EQUIPPED 


Year In and Year Out “The Lindbergh Line” 
Picks Goodrich Tires, DE-ICERS For 
Safety In the Air . . 


• Since its earliest days TWA and Goodrich have been 
constant "flying companions.” As TWA took shape . . . 
progressed . . . grew to one of the world’s foremost air 
lines, Goodrich was chosen time after time for bigger, 
faster planes and new services. And today the thousands 
who “fly TWA” not only have safer, smoother landings 
on Goodrich Low Pressure Tires but the protection of 
the famous Goodrich DE-ICER during winter and high 
altitude flying. 



It's the ability of Goodrich Aviation Products to give 
greater safety that has made them the worldwide choice 
of leading pilots, plane makers and air lines. If you are 
interested in greater safety and efliciency for your planes 
you'll be interested in the complete story about more 
than 40 Goodrich Aviation Products— everything from 
Goodrich Airplane Silvertowns, DE-ICERS and the 
NEW Goodrich E. T* Airplane Brakes to the tiniest 
grommets made. Write Dept. 666, Aeronautical Divi- 
sion of The B. F. Goodrich Co., Akron, Ohio, for a 
copy of "Goodrich In Aviation." 

Expander Tube 


On the Ground! . . . 



Goodriekc^/^ Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 


10 Rubber Products for Airplanes — Including Tiros — Tall Wheels — 


hocs^DE-ICERS - My ttlng 



PLYWOOD 

Airplane 

Bennett Aircraft, Inc. of Dallas introduces twin- 
Jacobs powered ship of all-wood construction 


O ut in Los Angeles several 
months ago we stopped in at a 
hangar on Van Nuys Airport to admire 
a ship that Vance Breese was then 
test flying, the Bennett Bi-motor. With 
justifiable pride Art Mankey, Ben- 
nett’s chief engineer, pointed out its 
features, particularly the high surface 
polish and true contours that were 
made possible by the use of all-plywood 
balloon-cloth-covered construction. In 
this respect the Bennett Executive is 
different from other light transports 
now on the American market. Our de- 
signers have, in the past few years, 
generally thrown their lot with all- 
metal structures. Latterly, however, 
some suspicion has been aroused that 
wood still shows possibilities for cer- 
tain izes, and Mankey is in the front 
rank of those to translate that suspicion 
into conviction, full scale. Actually, 
the ship seemed as beautifully finished 
as many of the high performance sail- 
planes familiar to visitors at Elmira. 
The fact that we met Hawley Bowlus 
at work on the Bennett may have had 
some significance. 


The fuselage construction is conven- 
tional, with a skeleton of built-up 
frames and routed stringers, and a 


smooth Bakelite plywood skin secured 
by glue. The wing structure departs 
from the conventional, as a single 
spruce combination box and I spar is 
used to carry the loads. Spruce ribs 
and Bakelite plywood comprise the rest 
of the wing structure. Bakelite ply- 
wood covered ailerons are of spruce, 
with a trim tab mounted on the right 
aileron only. Split type flaps, extend- 
ing inward to the fuselage, duplicate 
the aileron construction. Tail construc- 
tion matches other parts of the ship. 

The hydraulic retractable landing 
gear is the simple single fork type. In 
the wheel-up position the gear swings 
backward into the nacelle and lies flush 
with the lower line of the nacelle. Oil- 
draulic shock absorbers with eight inch 
travel, Goodyear wheels and hydraulic 
brakes, are used. 

Arrangements for seven passengers 
and one pilot are provided in the cabin. 
Access to the cabin is gained by two 
doors on the port side. One leads to 



the forward, or flight compartment 
and the other to the rear compartment. 
Both doors latch at the bottom and 
open upward, then hinge at their lateral 
centerline to lie back on the top of 
the cabin. 


Genera! DiscripUon 

(Data and performance figures as supplied 
by manufacturer.) 

l*Cfc 30’6" 

Height V:“ 

Wing Area 302 »q. ft 

Gross Weight 6.008 lb. 

Useful Load 2.392 lb. 

Maximum Pay Load (based on De- 
partment of Commerce regulations. 
Includes all load, except one pilot, 

13 gals of oil, and 90 gals of gas ) . 1 vvt 
Wing I /lading 228 lb per sq. ft. 

Power Loading 11.5 lb per bp. 

Gasoline . . .200 gal. 

Oil 13 ga). 


High speed 206 tn.ph SL 

Cruising speed 196 nph at 8.000 ft. 

Climb at sea level 1,480 ft. per m.n. 

Service ceiling . . .... 22.300 ft. 

I-anding speed 54 ntp h. 

Single engine ceiling ... 9.000 ft. 

Single engine cruising ... .145 m.ph. 

Take-off run 750 ft. S L. 

Fuel consumption, cruising 

324 gals, per hr. 
* Data based on present model with 
Jacobs L-5 motors. Optional installation 
with Jacobs L-6, 330 h.p., or Wright 
R-760-E, 350 h.p., may be provided, 
which will increase performance from 
5 per cent to 8 per cent. 


Flight and power plant instruments as 
required by the Department for this type 
of airplane. Space is provided for Sperry 
instruments on a separate panel. Constant 
speed Hamilton Standard Propellers may- 
be provided as additional equipment. 
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WRIGHT CYCLONES 



2-SPEED SUPERCHARGING 

«,,,/ /CC-FR£E 

COMPENSATED CARBURETION 


Two new exclusive engineering features are now available with 
Wright Cyclones which greatly increase their efficiency and per- 
formance at high altitudes. 

1. Two-Speed Supercharging, developed by Wright engineers in 
cooperation with the U. S. Military and Naval Services, produces, in 
effect, "two-engines-in-one” and paves the way for stratosphere flying. 

Two selective blower ratios are provided. In the low-blower posi- 
tion the Cyclone develops maximum power for quick take-off with 
heavy loads at sea level; in high-blower, the engine carries the rated 
power to greater heights — increasing the effectiveness of military 

modern operations both at sea level and high altitudes. 

Compact in construction, weighing only 10 lbs., two-speed super- 
charging is furnished at a nominal extra cost, and is readily adapt- 
able to all Wright Cyclone engines in production as well as modern 
Cyclones now operating in the field. 

2. Ice-Free Compensated Carburetion, as accomplished with the 
Chandler-Groves carburetor, is standard equipment on the G-I00 
Series Cyclone engines. Incorporating an entirely new principle of 
carburetion, it is not only immune to icing but provides mixture 
strength and power compensation for variations in altitude, elimi- 
nating the necessity for complicated mixture control devices. 


Cyclones into "two- engines - in -one". Weighing only 10 


Close-up of the ice-free, compensated carburetor now stand- 
ard equipment on all Wright C-100 Series Cyclones. 





"Fly With Wright the World Over ” 

WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 

A DIVISION OF CURTISS-WRIGHT CORPORATION 



Aviation 

RADIO 

Dialing the Air Waves with Don Fink 



Radio on the DC-4 

Includes 250-watt Transmitter 
and Four Receivers 

Descriptions of radio equipment on 
the Douglas DC-4, recently released by 
the Western Electric Company, reveal 
that the transmitter has a power out- 
put of 250 watts, some five times that 
usually used for transport work. Com- 
munication is available on any of ten 
crystal-controlled frequencies. The re- 
ceiving equipment includes four units, 
each capable of independent and 
simultaneous operation. A crystal 
controlled superheterodyne serves for 
communication on assigned airline fre- 
quencies and on any desired frequency 
in the communication bands ; the sen- 
sitivity of the receiver is regulated by 
a vacuum-tube circuit, independent of 
the master control, which serves only 
to fix the maximum sensitivity. 

A beacon receiver, similar to the 
communication receiver but operating 
in the range from 195 to 415 kc., may 
be used with a single- wire antenna, or 
with a loop antenna for direction-find- 
ing. An auxiliary receiver covers all 


frequencies in the communication and 
beacon bands, and is capable of opera- 
tion from battery supply when neces- 
sary. These three receivers are 
mounted, together with the transmitter, 
immediately behind the co-pilots posi- 
tion. From this panel, remote control 
cables are led forward to a control 
column between the pilot and co-pilot. 
Individual controls permit either pilot 
to connect his headphones with any 
receiver, without affecting the other 
headset. 

Changes in frequency, made simul- 
taneously on transmitter and communi- 
cations receiver, are accomplished by 
a ten-position rotary dial on the trans- 
mitter panel. Changeover from day to 
night frequency is effected by remote 
control from the control column be- 
tween the pilots. 

Provision for reception of the ultra- 
high frequency marker stations is 
made in the fourth receiver, a fixed- 
tuned crystal-controlled superhetero- 
dyne which requires no attention in 
flight. The output of this receiver is 
rectified and applied to indicating 
lights on the instrument panel, while 
aural monitoring of the marker signals 





can be obtained by switching the either 
headset from the control column. The 
entire power supply for the installation, 
exclusive of the emergency battery 
supply, is derived from the 800-cycle 
alternator used for supplying the ship’s 
electric requirements. An elaborate 
interphone system, capable of connec- 
tion with the telephone lines when the 
ship is on the ground, connects the 
two pilots, the flight engineer and the 
stewardess. 

The specifications for the equipment, 
which was designed and installed by 
Western Electric, were laid down by 
the TWA, United, American, and 
Eastern Airlines. 


New Products 

Recent Announcements of Appa- 

By Aeronautical Radio Co., an 
"Ear-Saver” for pilots, a filter device 
connected between the phone jack and 
the phones, and intended to limit the 
audio voltage applied to the phones to 
not more than 12 volts. Static crashes 
and other high intensity disturbances 
are thus limited, whereas the modula- 
tion of the signal is heard at the usual 
"comfortable” level of 4 to 6 volts. 
The device weighs 3 ounces, and is 
housed in a metal box, 3 inches in 
diameter and 24 inches high. 

By the Carter Motor Co. of Chi- 
cago, a new genemotor of high power 
output in relation to size and weight. 
The maximum output is 500 volts at 
200 ma. Less filter, the unit weighs 
10 pounds, measures 7 x 4 x 2| inches. 
The bearings are permanently ad- 
justed and self-oiling. 

By the Triumph Manufacturing Co. 
of Chicago, a new series of compo- 
nents for the aircraft industry, the 
first of which is a Tone Oscillator, 
model 255, built to Bureau of Air 
Commerce Standards and supplied to 
such organization as Bendix Radio 
and the U. S. Lighthouse Service. Tone 
for modulation of beacon transmitters, 
blind landing systems, etc., is derived 


Remote Tuning 

Lear Motor-Driven Loading Unit 

For use with a small fixed antenna 
which must be resonated to a wide 
range of frequencies, Lear Develop- 
ments have recently produced a motor- 
driven antenna loading coil. The 
motor, similar to that used in the 
Lear automatic band-switching ar- 
rangement, rotates the entire induc- 
tance coil about its own axis. A roll- 
ing contact which rides on the turns 
of the coil shorts out the undesired 
turns, thus providing any required 
inductance up to the maximum of 60 
microhenries. The motor is of the 
reversing type, and is controlled by a 
switch for increasing or decreasing 
the inductance. The weight of the 
unit is 1 pound, 14 ounces. 


Publication 

Loose-leaf Data on Radio Range 



tion and height of major obstructions, 
distance circles in two-mile intervals, 
call-letters and frequency of the traf- 
fic control voice, and range services, 
and the schedule of broadcasts. All 
Department of Commerce and Munici- 
pal Radio Ranges are included. In- 


formation of Military and Naval 
ranges, as well as those maintained 
privately arc to be included as in- 
formation is made available. The serv- 
ice includes replacement of sheets as 
revisions are necessary, on a twice- 
per-month schedule. 





Motor-driven unit controls antenna loading 
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So cost departments say — 

"It's CHEAPER to drive Phillips" 


iilihmi 



Meanwhile, quality won’t suffer. In fact, quality is 
improved — as evidenced by the fact that many manufacturers 
are instructing salesmen to make a sales point of the new fasten- 
ing method. The public is learning that products assembled the 
Phillips way are stronger, more resistant to vibration, better- 
looking and safer. Any of the manufacturers listed below will 
tell you more. Ask for Folder B. 


PHILLIPS ( ^) SCREWS 

Gain Time . . . Guide-Driver . . . Guard Work 


MACHINEisCREWS SHEET 


METAL S 


k"SAV E MONEY "wen. 


ANY TYPE Of DRIVER GAN BE USED 




Portable X-Ray 

Equipment and dark room 
mounted in trailer 

With the crowing importance of 
x-ray examination of materials used in 
aircraft manufacture several firms have 
specialized in the work of applying 
x-ray equipment to this field. Among 
these a rather unique application has 
beeen made by the St. John X-ray 
Service, Inc., of Long Island City, 
N. Y. This firm has developed a com- 
plete x-ray equipment mounted on a 
trailer so that it may be towed from 
place to place for x-ray study in plants 
which cannot afford, at this time, per- 
manent x-ray laboratories. The St. 
John equipment is compact and com- 
plete, weighs approximately 3,000 
lbs. complete, and may be towed by 
any ordinary small car with ease. The 
trailer may be used as a field dark 
room. The x-ray equipment includes 
a new tube which is capable of pene- 
trating 3 inches of steel in a one- 

tract for the services of this equipment, 
or the St. John Company will sell such 
portable units and train technicians in 
their use. — Aviation, September, 1938. 


Measures Bumps 

Kollsman Announces Service 
and Test Accelerometers 



How Tight? 

An Airplane Type Tension 
Indicator by Martin-Decker 

The advent of large multi-engined 
aircraft has greatly increased the num- 
ber of control cables used, which 
makes the use of some accurate cable 
tension indicating device essential. To 
meet this need a special airplane type 
tension indicator has been offered by 
the Martin-Decker Corporation, Long 
Beach, Calif. Made in two sizes, 
Models 2 and 3, the Martin-Decker 
airplane type tension indicator is light 
and compact. Model 2 weighs 2 lb. 9 

and has a capacity up to 250 lbs. Model 
3 weighs 2 lb. 13 oz., takes cable sizes 
from A to A in., and has a capacity 
of 1000 lb. Both instruments make 


use of a cylinder incorporating a pres- 
sure diaphragm and a gauge for trans- 
posing line load into pounds gauge 
reading. Two fixed and one moveable 
cable contact points in the base of the 
instrument serve to affix it to a cable 
for test. Provision is made for cali- 
brating for temperature changes and 
for compensating for cables of varying 
sizes within the capacity of the instru- 
ment. — Aviation, September, 1938. 


Spotlight 

S & M. landing lights installed 
on Hughes' Lockheed. 

Sfeciauzing in spotlights for vehi- 
cles of all types, the S & M. Lamp Co., 
Los Angeles, Calif., has developed 
many unique lights for automotive, 
marine, or aircraft use. The standard 
line of S & M. aircraft landing lights 
includes a series of retractable lights, 
a series of leading edge lights, and a 
series of lights for installation in fusc- 

In connection with the recent flight 
around the world by Howard Hughes 
two landing lights were mounted in 
the fuselage of his Lockheed 14 be- 
hind the Plexiglas nose cone, one a 
standard leading edge landing light, 
and the other a special half million 
candlepower searchlight. — Aviation, 
September, 1938. 
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ANY AIRPLANE SELLS BETTER WHEN POWERED BY MENASCO 







DANIEL SAYRE 



"Delivery” often assumes 
importance equal to speci- 
fications. Back of Consoli- 
dated's success in the air, is Ha 
one of the world's newest 
and most modern aircraft 
factories. Over 650,000 H 
square feet of floor and yard ™ 
l space. Planned exclusively 
I for large-scale aircraft pro- 
I duction. Located in a fa- \ 
B vored Southern California \ 

■ climewhere "weather” does 1 

■ not interfere with production 

■ schedules. Consolidated 
SB possesses unusual ability to 
H produce. 

Consolidated PBY Series 
Available for export 
Amphibian gear optional 


consoubM® 



Nazis Run Off With Atlantic Show 


(Story on page 54) 
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Aviation - 


IN WASHINGTON 

by BLAINE STUBBLEFIELD 


Industry Watchful — Waiting on New C.A.A. 


Aviation has been taken over, willingly 
or not, from the old pioneering techni- 
cian group and turned over to control 
by a board of statecrafts men, lawyers, 
and business men. Thus Washington 
observers sum up the vital change that 
has been accomplished. Some say the 
new regime is all to the good; some will 
wait a bit sadly and see; some resent it 
bitterly and would like to prevent Sen- 
ate confirmation. But apparently most 
want the Authority given a chance. The 
members and Administrator of the Au- 
thority are earnestly determined to 
make good. 

If they don't, here's the payoff. Those 
not so well pleased with the setup point 
out that aviation got this major over- 
haul by taking its case through Congress 
to the public. This is no longer an ob- 
scure and confused industry on which 
another "cancellation" could be imposed 
even by a popular President. Aviation’s 
importance in national life, especially in 
defense, is growing like a beanstalk. 
Government fumbling during the past 
ten years was natural and unavoidable. 
But any more of it will bring another 
appeal to the public and another house- 
cleaning. 


“Beware of ax-grindoril", those who 
would like to have seen one or more 
technical men on the board, say. The 
“tenderwing" members appointed will 
have trouble for a while distinguishing 
between sound advice and sales talk by 
interests who will naturally seek ad- 
vantages. On the other hand, an Au- 
thority packed with air veterans might 
have been tempted to dish out for old 
friends. 


The Mystic Order. Supporters of the 
new regime say that too long aviation 
has been a clique of guys who thought 
no outsider could possibly understand 
why the right wing goes down when 
you push the stick that way. They con- 
tend these appointees can catch onto 
the rudiments of the art and the busi- 
ness all right. Air transport is flying 
about 1,500,000 passengers a year after 
ten years of promotion, a handfull to be 
sneezed at. Maybe a man who can sell 
mints with holes is just what the indus- 
try needs. 

CAA's Job Sheet, as some visiting air 
transport heads would write it: First, 
let the Authority put all its time on issu- 
ance of certificates under the grand- 


father provision. Second, while that is 
being done, let there be quiet on the bat- 
tle front for new routes while everybody 
thinks up proof or disproof of the con- 
venience and necessity of their pet proj- 
ects; several months armistice would be 
very welcome. Third, but meanwhile, let 
the Authority consider “equitable", 
meaning higher air mail rates. They 
believe the Po3t Office is really two or 
three million dollars in the black with 
postage revenues over payments to car- 
riers, and they would remind the public 
that it is subsidizing the PO and not air 
transport. 


Airlines are entitled to more PO money, 

they say, because most of them are in 
the red; because while getting into the 
red they have developed an important 
arm of national defense; because com- 


mercial operations have contributed far 
more technical advancement than have 
the Services which are not driven ahead 
by the profit motive; because air mail 
service is highly marketable at self- 
sustaining rates. 


Easy lessons In bookkeeping might be 
offered to the government if it persists 
too long in holding down the rates on air 
mail. Washington, some carriers feel, is 
inclined to think that another piece of 
cargo, more or less, doesn’t matter “be- 
cause they gotta make the trip anyway." 
Some operators already have in mind 
the possibility of stepping back to spe- 
cial mail planes with pilots on chutes 
and going through on schedule. This 
would prevent piling up equipment at 
terminals in bad weather and would im- 
prove the service. The planes would be 
cheaper, minus plushbottom for passen- 
gers, but such air mail service would 
cost a passel more than the present kind, 
and Uncle Sam could read the state- 


Blq ship cycle will soon hit top dead 
center, say same brass helmets here. The 
DC-4 is the last word for the present in 
engineering and nifty travel for the 
moneyed folks. But traffic men are pon- 
dering the fact that the bulk of rail 
travel is casual — people going to see 
Aunt Martha; while the bulk of air 



A GREAT DAY FOR THE IRISH: Denis Mulligan and Douglas Corrigan 

discuss a small matter called the Civil Air Regulations. Already Denis had 
inflicted the horendous penalties upon Douglas of not being allowed to fly his 
clipper home from Ireland and of not flying a plane while on board the 
S.S. Manhattan. August 11 Douglas called sheepishly on Denis. Denis: “What 
about explaining your conduct?" Douglas: "There's nothing much to explain, 
except that I flew on the wrong end of the needle of the compass and got to 
Ireland instead of California." Denis: “Are you certain?" Douglas: “Yes and 
I'm awfully ashamed. I certainly expected some worse punishment than sus- 
pension of my license. I thought you’d give it to me when I got back here.” 
Denis: "Douglas Corrigan, your flight has had a tremendous effect on the world." 
Douglas: "Well, it wouldn't do for every kid in America to jump in any old 
crate and go flying off.” 


AVIATION 



THERE IS A PLAN AFOOT: One of the first projects facing the CAA is what 
to do about the Washington Airport. Several alternate sites for a new field 
have been proposed but many people, including a large group of air line pilots, 
favor further development of the present Washington-Hoover site. Above 
drawing shows how a new runway pattern could be superimposed on the 
present field. All are approximately 5,000 feet long, and an extensive survey 
has indicated that all approaches are clear. 


C.A.A. Takes Over From B.A.C. 

Pledges “hard work”; appoints Frizzell and Guthrie 


travel is regular business trippers with 
plenty of their own or somebody’s money 
to spend. Air transport would like to 
snare part of that casual volume. Even 
more, it would like to increase its pres- 
ent microscropic share of the nation’s 
five billion dollar annual vacation 
budget. Air buses might be the thing, 
less some expensive speed and elegant 
service. Airline competition, not public 
demand, caused these costly items. 

Expect more about free panes. Legis- 
lators and operators may have thought 
they solved that problem. But some of 
our best finaglers have already made ex- 
cellent progress on run-arounds for 
deadheads. For example: airlines give 
free travel to chamber of commerce 
executives along the way. Now these en- 
ergetic lads, instead of asking for free 
tickets, will say, in effect, “Just raise 
your annual contribution to the cham- 
ber, and we will buy your tickets with 
the difference, see?” 

Moving into tho Commerce Building 

amid spooks of unhappy bygones is not 
so good and CAA knows it. But in this 
Klondike of borrowed gold there was no 
other shelter to be had. The Authority 
plans to remodel an old apartment or 
other building and move away by itself 
as soon as possible. Then some day it 
will get a marble palace of its own. “The 
Civil Aeronautics Building ought to be 
modernistic," remarked one of our most 
able investigators, as he gazed from the 
Washington Hotel over the Capital's 
Greek temples shimmering in the heat. 

Airports are still overcast. Authors of 
the civil air law omitted the “except 
airports" provision in setting up author- 
ity over airways and facilities. It would 
seem the Authority can, if it chooses, 
spend out of its appropriations for port 
construction, improvement, or equip- 
ment. Of course it won’t. It will go 
ahead with the national survey, as au- 
thorized. Mr. Hinckley is reported in- 
clined toward spending federal money 
on extensive development. But many 
interested groups are not yet sure how 
the responsibility divides up, and would 
like to see careful progress. Contention 
that new airplanes will take all outdoors 
on the ground has quieted down a bit. 

The civil air law authorizes the Author- 
ity to approve expenditure of federal 
funds on civil airports (meaning WPA 
money) at the same time it authorizes 
the survey. This seems to be a devious 
means chosen by the authors of the 
act to leave the vital airport question 
open for a while, rather than submit 
it to a fight in Congress too soon. 

Washington isn't hearing so much just 
now about big new airplanes that will 
need all outdoors on the ground. But 
the airport experts point out that it 
was the *90,000,000 spent by the gov- 
ernment on airports that made possible 
the operation of the big ships of today. 
And, that if we are to have air system 
expansion under the lew law, it will 


The new Civil Aeronautics Author- 
ity lit running last month. The C.A.A. 
Act did not legally go into effect until 
Aug. 22, 60 days after final signature 
by the President. But by late July all 
the members were on hand in Washing- 
ton, finding quarters in the Commerce 
Building, getting acquainted with each 
other, with their job and with some of 
the 3,000 employees they will take over 
from the B.A.C. and I.C.C. On Aug. 8, 
the Chairman, Vice-Chairman, mem- 
bers and Administrator met in the wait- 
ing room of Scc’y Roper’s office and 
were sworn" , ill" by Judge Harold M. 
Stephens of the District Court of Ap- 
peals. “History would look back”, he 
said, “upon the inception of a very great 
regulatory body”. Chairman Alfred J. 
Noble replied briefly and promised, 
“study, hard work and application". 

Next day the new commission held 
its first meeting and appointed Paul J. 
Frizzell, deputy general manager of 
the Home Owners Loan Corporation, 
as Secretary and Charles Stuart Guth- 
rie, assistant general counsel of the 
Securities and Exchange Commission, 
as General Counsel. Frizzell, during 
the War passed through M.l.T. ground 
school, was commissioned an Ensign 
and took flying instruction. 


Meanwhile, indications were the Au- 
thority intended to have all decks 
cleared for action on “certificates of 
public convenience and necessity" for 
present operators as soon as the Act 
went into effect. Also rumor had it, 
one of the Commission’s first actions 
will take the form of a “cease and 
desist” order against all air line scrip 
books. Under the Act all special and 
discriminatory rates are expressly for- 
bidden. Whether the lines can show 
that scrip books are neither of those 
awful things remains to be seen. Opinion 
in the industry seems to be about 
equally divided. 

Dropping down to the N.A.C.A. for a 
visit, digging into the really colossal 
job ahead of them, interviewing a line 
of applicants for jobs that stretched 
clear to Baltimore, the Authority made 
what looked to some observers like one 
unfortunate mistake. While Washing- 
ton was giving Corrigan a "dignified” 
reception, Oswald Ryan, Authority 
member, had the young ocean-crosser 
in for a social breakfast — and pre- 
sumably for a good laugh together at 
those stupid old Civil Air Regulations. 
As Bob Osborn’s Intrepid Aviator 
would put it, "Who ever heard of an 
Irishman named Oswald anyway?” 











1 ^"” he set aMitiona l Mm-Stop Becord 
flying from Chicago to /Cornell, MK/ 


TN 1912 Ruth Law, one of the 
first American women to hold 
a pilot’s license, was forced down 
at Hornell, N.Y., in an attempted 
non-stop flight from Chicago to 
New York City. Though shedidn’t 
reach her goal until the following 
day, that 600-mile flight to Hornell 
set a national non-stop record! 

Today transcontinental flights 
are made in hours — and the dis- 
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sible to believe a limit can be 
reached in improvements of fuels 
and engines ; and that, no engineer 
will admit. Forit is through refine- 


ments in engine and gasoline that 
aviation will progress — that new 
records will continue to be made. 


Working daily for further fuel 
and engine development, Ethyl 

gineers in research. Their program 

flying records themselves. Ethyl 
Gasoline Corporation, Chrysler 
Building, New York, N. Y. 
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can ride at less than 5c a mile. It's 


LET’S TALK BUSINESS 






Again the United States of Brazil turns to her northern neighbor for an 
outstanding product to serve in more closely unifying the vast territories of 
this great South American Republic. 9 The effective patrol of 4000 miles of 
coastline and of vast jungles, plantations and rugged plateaus which surround 
Brazil’s industrial centers requires fast, dependable equipment. To meet these 
requirements the Brazilian Air Corps has selected twenty-six Vultee V-11GB2 
Attack Bombers, powered with Wright Cyclone G-1820-G2 direct drive engines. 


VULTEE AIRCRAFT, DOWNEY, CALIF. 

Dictation of Aviation M an u f or t uring Corporation 
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that meant more room and weight for 
the commissary department. For the 
21-passenger day planes Magarrell put 
in a five drawer dry-ice icebox. Big 
thermos jugs kept hot foods hot. A 
"streamlined" lunchbox out of pressed 
cardboard helped speed service (present 
standard is three minutes per pas- 
senger) ... On the sleepers Magarrell 
worked out an electrically heated stain- 
less-steel food container lined with two 
inches of Balsa wood. The whole thing 
only weighs 38 lb. 

Meanwhile the menus were getting a 
big overhauling. Ada Williams, dieti- 
cian, and Col. Tuttle the line’s chief 
medico helped balance up the calories. 
As a matter of fact, any foods digest- 
ible at sea level are all right aloft, but 
United menus sidestep “worry foods", 
foods with strong odors such as greasy 
foods, pork (except ham and sausage), 
duck, goose, odorous fish . . . But 
aside from those United passengers get 
the whole list: roast beef, roast lamb, 
baked ham, roast turkey, capon, chicken 
a la king, sea food ncwburg ... By 
April of last year fried chicken had 
been completely dropped ... So many 
passengers immediately asked “where's 
the fried chicken?”, that it too is served 
occasionally ... In general only the 
sky lounges get choice of more than one 
meat, but on Fridays, passengers can 
get sea food or . . . 

The DC-4 is going to help things con- 
siderably, Magarrell’s first job was to go 
out and keep house in the DC-4 mock-up 
in Santa Monica and work out sugges- 
tions. The galley’s electrical allowance 
is going to be 4,600 watts. That will 
be enough to run a thermostatically con- 
trolled hot food container; enough to 
permit cooking eggs and bacon, heating 
coffee — even run a malted milk shaker. 

That all sounded like the real stuff 
at last — did le Maitre think that then 
the air lines could start charging for 
food? Gosh, No! He hoped not. Ma- 
garrell for one is a complete believer in 
the no-charge-for-meals idea. Certainly, 
up to now it had saved the commissary 
departments thousands of complaints. 
No matter how big ships get you will 
never be able to carry much choice and 
cash customers are used to it. If you 
put in a charge, a lot of people won’t 
eat and that will bring on fatigue and 
air sickness . . . Besides you would 
never more than half cover the cost of 
your meal anyway . . . Why not keep 
that big bulge over the railroads? 


SCOUTING THE SQUADRONS 

Notes and Comment on our Air Defenses 


Mackay Trophy for 1937 has been 
awarded to Captains Carl J. Crane and 
George V. Holloman. Bestowed each 
“for the outstanding flight of the 
made by an officer or officers of 
the U. S. Army, the Trophy in its 26 
history has gathered some of the 
distinguished names in American 
flying. This year the board of award 
was unanimous in choosing Capts. Crane 
and Holloman for their achievement, on 
last Aug. 23, of the first wholly auto- 
matic blind landing in aeronautical his- 
tory (See Aviation, Sept., 1937). Ray- 
mond K. Stout, project engineer at 
Wright Field, who was associated with 
Crane and Holloman in the project, 
received a letter of commendation for 
his share of the feat from Acting Secre- 
tary of War Johnson. As a civilian, 
he was not eligible for the Trophy itself. 
The Navy's Medal of Honor for extra- 
ordinary heroism in the line of duty 
has been awarded to the late Lieut. 
Carlton B. Hutchins, killed in a colli- 
between two patrol planes during 
exercises Feb. 2. 1938. “Although 
his plane was badly damaged, Lieu- 
tenant Hutchins remained at the con- 
trols endeavoring to bring the damaged 
plane to a safe landing and to afford an 
opportunity for his ci-ew to escape by 
parachutes. His cool, calculated cor 
duct contributed principally to th 
saving of the lives of all who survived. 
The Navy is pretty proud of the “pit 
neering” it has done at the fourth and 
newest Fleet Air Base at Sitka, Alaska, 
(others are at Pearl Harbor, San Diego 
and Coco Solo). With few funds avail- 
able, Navy personnel converted an 
abandoned warehouse into barracks, 
blasted a turn-table out of 
and otherwise “hand-labored a wartime 
radio and coaling station on Japonski 

patrol planes. 

Military flying along the Pacific Coast 

has expanded under the warming in- 
fluence of the summer sun. Forty-four 
Consolidated PBY patrol planes 


turned to the San Diego Naval Air 
Station on August 1 after a 1,025 mile 

l-stop flight from Seatle which con- 
cluded summer exercises taking the 
group as far north as Sitka and Kodiak, 
Alaska. The group originally left San 
Diego June 25th, making a non-stop 
flight to Sand Point air station, Lake 
Washington, Seattle. The forty-four 
planes comprise Patrol Wing One of 
the Scouting Force, under Capt. Alva 
"i. Bernard, and carry a complement 
f approximately eighty officers and 
200 men. 

Other major Navy flight activity has 
included extended off-shore maneuvers 
of two hundred and forty fighting, 
scouting, bombing and long range 
planes under the command of Vice- 
Admiral Ernest J. King, and Rear- 
Admiral Charles A. Blakely. 

Not to be outdone by the Navy, 
thirty-three bombing and attack planes 
left the Army base at March Field, 
Riverside, early in August, for a week- 
long period of training in conjunction 
with a similar number of planes from 
Hamilton Field, San Francisco, in the 
Pacific Northwest, near Spokane. 

Fragmentations: Ever since the Navy 
set up its Aviation Cadet Program, 
there has been a deal of confusion over 
the status of Aviation Cadets attached 
the fleet for active duty— Were they 
officers or were they men? Now a rul- 
ing clears that up. They are to be 
considered “officers in a qualified 
*" — just like midshipmen . . . 
Chalk up one more accomplishment for 
the B-17 bombers— A round trip from 
Langley to Bogota, Colombia (non-stop 
from Miami under command Maj. Vin- 
cent J. Meloy; Maj. Harold L. George 
and Maj. Caleb V. Haynes . . . Start 
a new list of spectacularitics for the 
Seversky P-35 pursuit — A flight by 
Lieut. H. L. Neely from Hamilton Field 
(near San Francisco) to Mitchell Field, 
Long Island, in 9 hrs. and 55 min. flying 
time. Refuelling stops at Salt Lake 
City, Omaha and Cleveland totalled an- 
other 70 minutes. . . . 




T HE shining dome of the new 
HYDROMATIC quick-feathering 
propeller has already become a fa- 
miliar sight in American aviation. 
Five major United States air lines 
have either installed it as regular 
equipment, or have entered produc- 
tion orders. 

Only the Hydromatic propeller 
offers: (l)a quick-feathering action; 
(2) a principle of operation utilizing 
the fundamental forces of oil pres- 
sure and centrifugal moments; (3) a 
complete system of pressure lubri- 
cation; (4) a basic type of construc- 
tion that has been proven structurally 
sound during millions of service hours. 
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Riding a high tide of Cub popularity on 
the Pacific Coast, Aircraft Associ- 
ates, Inc., distributors in California, 
Arizona and Nevada for the Piper 
Cub; and California distributor for 
Rearwin Aircraft; has moved into the 
greatly enlarged quarters of its new 
homo on Long Beach municipal air- 
port. Providing ample hangar space, 
shop room, storage, dope room, offices, 
etc., the new Aircraft Associates head- 
quarters is an excellent example of 
what the aircraft distributor head- 
quarters should be like, and what a 
substantial business the distribution of 
aircraft to private flyers has become. 
The new headquarters building meas- 
ures 110 by 140 feet and has more than 
16,000 sq. ft. of floor space. In addition 
to distributing Cub and Rearwin planes, 
the Aircraft Associates organization 
manufactures and sells steerable tail 
wheel outfits applicable to practically 
all makes of light aircraft (See page 
48). President of the company is Har- 
vey Martin, well known pioneer pilot 
of Southern California. J. W. Martin 
is vice-president and W. R. Martin, 
secretary and treasurer. There are 25 
dealers in the organization. Cub sales 
in 1937 totaled 48 and Rcarwins five. 
During the first four months of 1938 
15 new Piper Cubs have been sold and 
delivered. 

The Lexington Kentucky Municipal Air- 
port has been leased by the Lexing- 
ton Flying Service, Inc., for a period of 
four years. Officers in the new corpora- 
tion are Mr. J. Tyler Thomas as presi- 
dent and general manager, assisted by 
Mr. John Garst. Mr. Thomas is the 
former owner of the Cardinal Flying 
Service, which operated in Louisville. 
Major John C. Bennett, Jr., is vice- 
president, and Mr. Colin Davies is 
secretary and treasurer. Both Major 
Bennett and Mr. Davies are active in 
the Louisville Flying Service. 

The Lexington Flying Service has 
greatly improved the airport and 
hangar. Boundary markers have been 
located but as yet the field is not 
lighted at night. They have built a 
small Administration Building with 
waiting room, office, stockroom and bed 
room; they also maintain service on 
the field at all times. Eighty octane 
gasoline is available. 

Reports from Charleston, S. C.. indicate 
that rapid progress is being made on 
the construction of the seaplane ter- 

way is almost complete and the admin- 
istration building construction is mov- 
ing ahead rapidly. The site is on the 
Ashley River near the Municipal Yacht 
Basin. 

Over ot Orlando, Ed Nilson is cooking 
up a tenth anniversary for his airport 
to be held October 4, 5. Committees are 
headed by the Honorable S. Y. Way, 
airminded mayor of Orlando. 

Tulsa Flying Service. Inc., has inaugu- 
rated a charter service at the Municipal 
Airport. Floyd Muncie is manager. 


REPORT CARD 

Of Air School Developments 


announced oy the Piper Aircraft Cor- 
poration. One, jointly sponsored by the 
company and CCC Educational Director 
F. G. Kearse, of the Loganton, Penna., 
Camp, will be taught directly by mem- 
bers of the Piper factory staff, — Han- 
ford Eckman, superintendent, Edward 
Burn, Kenneth Kress, Thomas Case, 
Harland Van Bortel, and three others 
not yet announced. Department of 
Commerce Inspector Joseph Horton also 
will give one lecture. Following a 
course in aircraft construction, aerody- 
namics, theory of engines, navigation 
meteorology and radio, six students will 
be chosen for practical training in air- 
craft welding at the Piper factory. The 
second course, not directly sponsored by 
the factory, is the nationwide one-year 
ground course begun in August by the 
Cub Fliers of America for members. 
Lessons are prepared by members of 
the Lock Haven Chapter who arc “rank- 
ing" employees of the Piper Company. 
They are Engineers Edward Burn and 
David Long and Division Superin- 
tendents Harland Van Bortel and Rich- 
ard Barber. 


Chief Engineer F. R. Shanley, of the 
school, states that this revision applies 
both to the drafting and structural 
branches of the engineering course, as 
it is essential that both the draftsman 
and the stress analyst be thoroughly 
acquainted with shop problems and 
other factors affecting production costs. 
The new heat treating furnace at 
Curtiss Wright Tech is now operating 
after a month’s drying out period. 
Built by students, under the direction 
of A1 Novotney who is in charge of the 
sheet metal shops, the furnace is 6 ft. 
long, 4 ft. high and 30 in. wide. Equip- 
ped with a Brown electric pyrometer 
control, it can attain a maximum tem- 
perature of 1200 deg. F. A post grad- 
uate course in aeronautical engineering 
for engineers now holding a B.S. de- 
gree is now offered. 

Expansion of the engineering depart- 
ment of the Ryan School of Aeronautics 
has necessitated its removal into new 
and enlarged quarters in the main Ryan 
administration building at Lindbergh. 
Field. Ryan Engineering School is 
under the direction of Stanley H. Evans, 
well known designer and educator in 
this country and abroad. In the ab- 
sence of Chief Flight Instructor Paul 
Wilcox in Guatemala, all flight instruc- 
tion at the school' is under the direction 
of Robert Kerlinger, who is also in 
charge of all Ryan Aeronautical Com- 
pany flight testing during Wilcox's two- 


Dead Reckoning and Celestrial naviga- 

iner will be given by Weems System of 
Navigation, Annapolis, Md., at Fels 
Planitarium in Philadelphia and Hayden 
Planitarium in New York. The course 
in dead reckoning will be completed 
before the Christmas Holidays while 
the advanced course in celestial will end 
in the latter part of April. 


lems encountered in aeronautical e 
gineering in places in recent revisioi 
of the engineering curriculum of tl 
Curtiss Wright Technical Institute. 


The new home study course started re- 
cently by Aeronautical Educators at 
Boeing Field is well underway, accord- 
ing to R. Palmer, president, Palmer's 
Airplane Brokerage. The course is to 
be followed by practical flight training 
or shop practice. 

Training in the technique of spray paint- 

for this work is offered by the De Vil- 
biss Company, manufacturers of paint 

week start August 1 and 29, October 3 
and 31, and November 28. Special 
student hotel rates are available. 




Personal sales-service anywhere in the world is available to owners or Lockheed equipment. 
With pride, Lockheed Aircraft Corporation presents its array of outstanding representatives: 

* NORTH AMERICA * 

UNITED STATES — Courtlandt S. Gross, 614 Chrysler Bldg., New York; George Swayne, Asst.: Roscoe J. Behan, 
2353 Field Bldg., Chicago; Don Marshall, Love Field, Dallas. CANADA — Fairchild Aircraft, Limited, Longueuil, 
Quebec. 

* SOUTH AMERICA * 

H. J. White, Sales Manager in charge of South American sales, Diagonal Norte 567, Buenos Aires. ARGENTINA, 
PARAGUAY, URUGUAY, CHILE— Tri-American Aviation Corp., Buenos Aires. VENEZUELA— C. Adrianza & Co.. 
Inc., Caracas. BRAZIL— Oscar Taves & Co.. Rio de Janeiro. ECUADOR— Rabadeneira, Saenz & Cia., Guayaquil. 
COLOMBIA— Lewis T. Wilkie, Bogota. PERU— Faucett Aviation Co., Lima. 

★ EUROPE, AFRICA, INDIA. ASIA MINOR * 

Norman Ebin, Direct Factory Representative in charge of Europe, Africa, India and Asia Minor. Ferris M. Smith. 
Ae. E. Asst.. Cable "Emteha," Warsaw, Poland. 

HOLLAND, DUTCH EAST INDIES — Lindeteves-Stokvis, Amsterdam. DENMARK, NORWAY, SWEDEN, 
ICELAND— Cai Caspersen, Copenhagen. INDIA, BURMA, AFGHANISTAN— Govan Bros., Limited, New Delhi, 
India. TURKEY— Fuat Baban, Ankara, UNION OF SOUTH AFRICA, PORTUGUESE EAST AFRICA— Barlow's 
Motor Co., Ltd., Durban, Natal, S. A. 

CHINA — James W. Fisher, c/o American Eastern Aviation, Hongkong. JAPAN — Okura & Co., New York City 
and Tokio. 

* AUSTRALIA, NEW ZEALAND, PAPUA AND MANDATED TERRITORIES * 

Brown & Dureau, Limited, Melbourne and Wellington 

* PHILIPPINE ISLANDS * 

L. M. Hausman & Co., Manila. 


LOCKHEED AIRCRAFT CORPORATION, BURBANK, CALIFORNIA, U. S. A. 
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Western Electric leads 

this time with 

NEW 27 A RECEIVER 

for Marker Signals 

The new 27A Radio Receiver — Western Electric’s latest aid to 
air navigation — was designed by Bell Telephone Laboratories 
and built to meet the joint requirements of the country’s major 

Private planes flying the airways will need this new receiver. 

Operating on a frequency of 75 megacycles, it provides for 
indication of the cone of silence and fan type ultra-high marker 
transmitters now being installed by the Bureau of Air Com- 
merce. It also provides indication for the proposed inner and 
outer markers for use with instrument landing systems. Indi- 
vidual indication of one, two or all three of these services, as 
required, is provided by filters in the receiver which operate 
respective external lights. Stabilized by quartz crystal oscillator 
—and is complete with a self-contained, quickly detachable 
power supply. 

For full details write to Western Electric Company, Depart- 
ment 320-A, 195 Broadway, New York, N. Y. 

These leading air lines have standardized on the 27 A : 

BranifT Airways Northwest Airlines 

Chicago ami Southern Air Lints* Pennsylvania Ceutrul Airlines 
Continental Air Lines Transcontinental and Western Air 

Delta Air Lines United Air Lines 

Eastern Air Lines Western Air Express 



75 megacycles. 

Weighs 19.3 lbs. complete. 
Measures approximately 7-1 1/16" 
high, 5-3/16" wide, 19-1/2" deep. 


Western Electric 

TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 


AVIATION 


3 Spots and a Horn 

( Continued from page 29) 


the blind-landing system, two of the 
major objections of the Bureau of 
Standards system arc overcome. In 
the first place, the glide path is a 
straight line, and in the second place 
it is independent of changes in the 
reflecting properties of the ground 

In the proposed system, four beams 
will establish two overlapping regions, 
one for vertical and one for horizontal 
directivity. The two overlapping re- 
gions will intersect each other at 
right angles along a line correspond- 
ing to the landing path. All four 
beams will be sent on the same fre- 
quency, but each modulated with a 
different audio frequency. The audio 
frequencies are separated by filters 
in the receiver, individually rectified 
and applied to an indicator which 
shows whether the plane is above or 
below, or left or right of, the land- 
ing path. In preliminary tests, direc- 
tivity will be established only in the 
vertical plane, a run-way localizer 
being used for left-or-right indica- 
tions. The homs for the former pur- 
pose will be set up at the side of the 
run-way involved. 

The theory of the horn radiator 
has been carefully checked by Dr. 
Barrow and his assistants, with a 
transmitter generating about 3 watts 
at a wavelength of 50 cms. (a fre- 
quency of 600 megacycles). This trans- 
mitter utilizes a Western Electric 
316-A tube, a triode built especially 
for ultra-high frequency generation. 
The transmitter frequency is stabil- 
ized by the use of quarter-wave trans- 
mission line sections, and the output 
is applied to a quarter-wave doublet 
antenna situated in the throat of the 
horn structure, which is constructed 
of galvanized iron sheets. The appa- 
ratus was set up in a large athletic 
field on the grounds of the Institute. 
A portable field-strength measuring 
set. consisting of a 955 triode grid- 
leak detector and amplifier, was used 
to register the field strengths through 
the horizontal ground plane in front 
of the horn. The experimental re- 
sults agree very closely with the theo- 
retical predictions, and show definitely 
that the pattern assumed by the waves 
depends on the horn structure alone 
and may be made independent of 
ground effects. Further studies are 
now in progress to show the direct- 
ivity in the vertical plane and to 


check the stability of the overlapping 
regions between two beams. 

In addition to this testing .program, 
work is in progress to develop a trans- 
mitter and receiver for wavelengths 
shorter than 100 cms. One receiver 
design showing great promise is a 
crystal-controlled superheterodyne in 
which the oscillator frequency is de- 
rived from a 14 Me. quartz crystal, 
whose output frequency is multiplied 
by doubler and tripler circuits to a 
frequency of about 340 Me. This 
frequency is then mixed with the 
incoming signal frequency and the 
difference frequency (about 4.5 Me) 
is amplified by conventional methods. 
An overall voltage gain estimated at 
about 50,000 times is obtained from 
antenna to second detector output, 
with ample stability. The band-width 
accepted in the intermediate frequen- 
cy amplifiers, 300 kc., is sufficiently 
wide to allow for the observed fre- 
quency variations in the transmitter. 

Further work on transmitters in- 
volves the production of somewhat 
higher power than that available from 
the test transmitter, but the power 
problem is not serious because of the 
power gain obtained through the use 
of the directional radiating system 
and because high receiver sensitivity 
can be attained and used. Sufficient 
work has been done with the trans- 
mitter and receiver to indicate that 
the straight-line reference landing 
path can be produced, that its position 
and direction can be maintained in- 
dependent of changes on the ground 
surface, and that by the use of over- 
lapping beams modulated with dis- 
tinct audio frequencies, it is possible 
to establish off-course signals in the 
vertical as well as horizontal direc- 

Tt is planned to use marker beacons, 
whose intersections with the landing 
path will establish altimeter readings. 
Further, the glide angle of the land- 
ing path may be changed, by adjusting 
the horns, to accommodate the re- 
quirements of different classes of air- 


The Cathode-Ray Indicator 

The remaining, and highly import- 
ant. problem is the one of indicating 
the glide path and its relation to the 
plane, on the instrument panel of the 
ship. Here Metcalf’s original idea of 


three transmitters has been extended 
and simplified. Through the original 
suggestion of Dr. W. M. Hall of 
the Electrical Engineering Depart- 
ment, orientation from gyro instru- 
ments in the ship is combined with the 
landing path indicator, with the result 
that only one transmitter is needed. 
This transmitter establishes the land- 
ing path, and serves as one of the 
three points. The other two points 
are obtained directly from instru- 
ments already in the airplane, the 
artificial horizon and the gyro com- 
pass. The indications of these in- 
struments, that is, the tilt and direc- 
tion of the plane, can very readily be 
used in blind landing to establish a 
reference line along the horizon and 
to fix a point through which the line 
passes. The difficulty is that the in- 
dications come from separate instru- 
ments and are not coordinated with 
the glide path indicator. 

To avoid these difficulties, the indi- 
cations of the artificial horizon and 
the gyro compass are transferred elec- 
trically to the face of a cathode-ray 
tube, where they appear together with 
the indications of the glide path re- 
ceiver. On the face of this cathode- 
ray tube appear three spots of light, 
one representing the glide-path trans- 
mitter and its position with reference 
to the axis of the plane, the other two 
representing points, on a line parallel 
to the horizon, which are contained 
in the reference plane. The pilot ob- 
serves these three points, and by vis- 
ualizing the reference plane as pass- 
ing through them, he is enabled to 
make a landing entirely independent 
of the direct visibility of the airport 
surface. In practice the three points 
are kept on a horizontal line, the cen- 
ter point equidistant from the other 
two; as the plane nears the ground, 
the outer points move slowly away 
from the center. 

The cathode-ray tube is sufficiently 
new to aviation practice that many of 
Aviation's readers may be unfamiliar 
with its principles of operation. As 
shown in the diagram the tube is an 
evacuated glass structure, having 
much the shape of a funnel, with a 
closed face. The inside surface of this 
face is coated with a thin fluorescent 
layer of zinc orthosilicatc. A stream 
of electrons, generated at the narrow 
end of the tube, is directed toward 
the coating, where it produces a spot 
of light. The direction of the elec- 
tron stream may be altered in a hori- 
zontal as well as vertical direction by- 
applying direct or alternating volt- 
ages to two sets of "deflecting plates” 
within the tube. These changes of 
direction alter the position of the spot 




of light, produced on the fluorescent 
screen, moving it vertically or hori- 
zontally as desired. In addition, the 
spot may be erased altogether by in- 
terrupting the electron stream with a 
control voltage applied to the control 
grid of the tube. The action of de- 
flecting and interrupting the spot of 
light is accomplished almost instan- 
taneously, and as a consequence it is 
possible to interrupt and deflect the 
beam at an extremely rapid rate. Al- 
though the tube itself can produce but 
one spot of light at a time, it is 
possible to produce the illusion ot 
three spots by utilizing the persistence 
of vision of the eye which gives the 
illusion of three spots of light from 
three successive positions of a single 
spot. The voltages which erase and 
deflect the spot in the proper succes- 
sion are applied to the tube through 
a motor-driven cam-operated switch, 
the rotation rate of the switch being 
about 30 revolutions per second. Part 
of the important contribution of the 
M.I.T. staff to the problem has been 
the development of a satisfactory 
switch which will operate continu- 
ously without failure. 

The cam-operated switch is so ar- 
ranged that when the center spot of 
the three-spot system is produced, 
voltages are applied to the deflecting 
plate which move the spot left-or- 
right or up-or-down according to the 
signals received by the glide path 
radio receiver. This is accomplished 
by rectifying the four audio frequency 
modulation frequencies and applying 
them through the proper coupling cir- 
cuits to the vertical and horizontal de- 
flecting plates of the tube. Conse- 
quently the center spot is caused to 
move so that its position indicates the 
position of the plane relative to the 
glide path. If the spot is to the left 
of the center of the fluorescent screen, 
the plane is to the right of the glide 
path; if it is below the center, the 
plane is above the path, and so on. 

Spots from Gyro Instruments 

The remaining two spots on the 
screen are controlled by electrical in- 
dications from the Sperry artificial 
horizon and Sperry gyro compass. 
The voltages employed for deflection 
in these cases are obtained by volt- 
age dividers mounted directly within 
the cases of the gyro instruments. The 
resistance windings of these dividers 
are wound on curved cards situated 
concentrically about the center of ro- 
tation of the gyro system. Fastened 
to the gyro element itself are two 
extremely light and fine "catwhiskers” 
of tungsten wire which bear lightly 


upon the resistance wire on the sta- 
tionary cards. The friction of these 
wires against the resistance wire is so 
slight as to produce a negligible ef- 
fect (as indicated by very careful 
tests) on the action of the gyro, but 
at the same time sufficient to give a 
positive electrical contact with the 
resistance wire. As the gyro element 
rotates with respect to its frame, the 
voltage between one end of the re- 
sistance wire and the catswhisker con- 
tact is made to vary in direct propor- 
tion with the angular deviation. 

In the case of the gyro compass a 
direct voltage is applied to the ter- 
minals of the resistance winding, and 
the portion of the voltage taken of by 
the catswhisker is applied to the hori- 
zontal deflecting plates of the cathode 
ray tube. As the compass deviates to 
the left or right of the reference posi- 
tion, the deflecting voltages cause the 
two outer spots of light to move 
bodily to the left or right. In this 
way, the compass indication is trans- 
ferred to the face of the tube so that 
it may be used simultaneously with 
the landing path indication. 

At the same time potentials are ob- 
tained by a similar voltage divider 
from the artificial horizon gyro. In 
this case the voltage is of an alternat- 
ing character and is so applied to the 
vertical deflecting plates that the two 
outer spots are moved up and down 
according to the tilt of the gyro ele- 
ment with respect to its frame. In 
consequence, the line connecting the 
two outer spots tilts away from the 
horizontal in direct proportion as the 
gyro element deviates from the wing- 
line of the ship. 

Advantages of Cathode-ray 

This extremely ingenious combina- 
tion of instruments has several obvi- 
ous virtues. It combines compass and 
horizon indications on one indicating 
instrument, an arrangement to be de- 
sired under any condition of flight. 
Secondly, it coordinates these indica- 
tions with that of the glide-path indi- 
cator, again on the face of the same 
instrument. The pilot is thus enabled 
to make an instrument landing on the 
same instrument he has been watch- 
ing, for gyro and horizon purposes, 
throughout the flight to the airport. 
The fact that the indications are 
transferred electrically, over wires 
which may be of any convenient 
length, permits the mounting of the 
gyro compass and the artificial hori- 
zon wherever convenient on the ship, 
and not directly on the instrument 
panel as has been heretofore neces- 
sary. It is possible to give compass 


and horizon indications in several po- 
sitions, on the ship, if desired. The 
cathode-ray tube itself has been de- 
veloped from its early status as a lab- 
oratory instrument to a rugged piece 
of flying equipment capable of with- 
standing the abuse to which any of 
the conventional airplane instruments 
can be subjected without damage. 

The M.I.T. staff working on the 
project has developed a variation of 
the three-spot indication which shows 
promise. A bar of light, represent- 
ing the horizon, is produced on the 
cathode-ray tube by applying an al- 
ternating voltage to the horizontal 
deflecting plates. This line is shifted 
bodily left or right by the control 
voltage derived from the voltage di- 
vider associated with the gyro com- 
pass. The angular tilt of the line 
is similarly derived by the action of 
the voltage divider associated with the 
artificial horizon. In addition, a 
small circle of light, produced by a 
combination of alternating voltages, is 
caused to move left or right, up or 
down, according to the glide path in- 
dicator associated with the radio re- 
ceiver. By keeping the circle cen- 
tered on the center of the bar, and 
by maintaining the bar centered and 
level, the proper attitude of the ship 
for landing is maintained. 

It may be thought that the equip- 
ment required for producing the vari- 
ous potentials and for switching them 
at the proper intervals is very heavy 
and cumbersome. This is far from 
the case. While the equipment has 
been designed primarily for use in 
transport ships, which allow sufficient 
space and weight for the installation, 
it is adaptable to smaller ships. A 
supply of 110-volt 60-cycle alternat- 
ing current is required for operating 
the equipment in its present form, but 
this can be obtained, if not available 
from the regular ship supply, by em- 
ploying a vibrator or dynamotor sup- 
ply. The experimental equipment has 
been operated from a dynamotor to 
simulate aircraft conditions. 

As has already been stated, the 
system is still in the experimental 
state, and much work remains to be 
done before flight tests can be under- 
taken. The progress thus far made is 
worthy of praise not only for the men 
actively developing it, but for the 
Bureau of Air Commerce for its active 
moral and financial support of a proj- 
ect initiated by one of its own engi- 


Editor's Note: Aviation will keep 
its readers informed of progress as 
new information is made available. 
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Ever since aviation became 
i industry. Hazard has 
been preeminent as a supplier of control cable or strand. At first 
Hazard's tinned and galvanized aircraft cable was the accepted 
standard. More recently Hazard developed "KORoDLESS" 
preformed cable — made entirely of 18-8 stainless steel. This new 
cable gained immediate recognition with the Navy and with all 
builders of craft where corrosion might be a problem. 
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National Air Races 

(Continued from fogt 27) 


four planes in this race, but sites a 
cinch to do no worse than fifth, and 
may pull a surprise. A surprise for 
some of the boys will be to find Earl 
Ortman at the controls during the 
Grcvc race. When Ortman shifts to 
his big job for the Thompson, Elmen- 
dorf will fly the Rabbit. 

Now we come to the Crosby CR-4 
all-metal racer. Crosby has constantly 
threatened to burn up the air, but has 
never quite produced. He has lived 
through snore troubles than any three 
other race pilots. His original ship 
carried him through a series of mis- 
haps in 1936, winding up with a crash 
that wrecked the plane completely and 
put Harry in the hospital for six 
months. Since then he has returned 
to the wars and built a complete new 
racer, quite similar to the original in 

tail. Tlie only all-metal race plane in 
the offering, the Crosby pays for this 
honor in extra weight, giving it the 
penalty of carrying the highest wing 

the Greve. With a sharply tapered, 
9tubby wing, it has a span of 16 ft. 
even, length of 21 ft. 6 in., wing area 
of 64 sq. ft., and gross weight of 
1940 lbs. A clever “mouse-trap” land- 
ing gear retracts completely into the 
low wing. 

The landing gear is air operated, by 
means of a Lux air bottle which will 

fore recharging. Like the Schoenfeldt 
Firecracker, the Crosby racer has skin 
type oil radiators. It is also the only 

haust manifold. Winding up the se- 
ries of misfortunes he has suffered, 
came a bout with a collapsing landing 
gear on his first test flight with this 
plane, a spell of aileron flutter in the 
air, a fire on the ground, and finally 
a bad ground loop that damaged both 
the landing gear and wing somewhat. 
But Crosby has smiled and worked his 
way through his troubles and should 
be at Cleveland big as life. If every- 
thing clicks this plane may be among 
the first three, might well win the 

better than fourth. 

Perhaps we have overlooked a bet 
in not placing the Delgado Flash 
higher. This Menasco C6S4 powered 
racer was at Cleveland last year, but 
had engine trouble and did not accom- 
plish much. Since then Byron Arm- 


strong has made a number of im- 
provements which enabled Clarence 
McArthur to set a record of 207.027 
m.p.h. for the 100 kilometer closed 
course distance in a time trial at New 
Orleans June 26th. The Delgado 
Flash is a low wing monoplane of 
clean lines except for the fixed land- 
ing gear with rather bulky fairings. 
This ship may do as well as fourth or 
fifth place if running right, but we do 
not consider it fast enough to merit 
ranking ahead of Crosby. 

Another possibly under-rated con- 
tender is Marion McKeen with his 
veteran Brown Special Miss Los An- 
geles. McKeen has completely rebuilt 
this plane, replacing the wire braced 
wing and fixed landing gear with 
cantilever wood wing and retractable 
landing gear, and has probably gained 

Miss Los Angeles must be rated as 
a pretty lively old maid who has had 
her face lifted and may go places in 
surprising fashion. 

A newcomer to the Nationals will 
be Russ Qiambers with his 326 cu. in. 

maid by newspaper men at Oakland. 
The Chambers racer is unique in more 
ways than one. It mounts the only 
Menasco B4S engine in existence, as 

gine has never before been super- 
charged. An outstanding feature of 
the plane is the retractable landing 
gear, which is extremely compact, and 
incorporates spring leaf shock struts 
reminiscent of Wittman’s designs. 
Russ considered naming his racer the 
Parlormaid because he actually welded 
the fuselage in his home, which shows 
what the wives of race plane builders 
have to put up with. The plane is 
of high mid wing design with a can- 
tilever tapered wood wing, and steel 
tube structure for the fuselage. Length 
is 17 ft. 3 in., span 13 ft. 8 in. and 
height insignificant. Russ has to guard 
the plane constantly to keep people 
from stepping on it accidentally. It 
is easily the smallest race plane in its 
class. Total wing area is 44 sq. ft. 
and gross weight 1075 lbs. The plane 
is very clean and should be able to 
qualify for both the Greve and Thomp- 
son Trophy races. However, against 
such sterling competition as he will 
face Russ can hope to do no better 
than keep the plane running and take 
whatever prize money is left. 


In much the same category as 
Chambers is the Rider Racer entered 
by Charles McGrew. This plane is 
an old timer of typical Rider design, 
and mounts a Menasco C4S engine. 
The plane has been overhauled, in 
fact rebuilt, and may be fast enough 
to beat Russ Chambers, but there its 
potentialities would seem to cease. We 
may see a nice race for last place 
between the McGrew and Chambers 
entries. Chuck McGrew, wealthy 
young sportsman, is rumored as the 
pilot of his own entry. This is the 
plane that Earl Ortman broke in on. 

A final possible Greve contender is 
the Tom Floyd racer being built in 
Inglewood, Calif. This plane is a 
refinement of the Chambers design, 
but mounts a Menasco B6S engine of 
489 cu. in. displacement Like the 
Chambers racer, the landing gear pulls 
up vertically into the fuselage into 
compact wheel wells, but hydraulic 
shock struts are used in place of the 
leaf springs incorporated in the Cham- 
bers design. 

All in all the Greve race this year 
should be, from a purely competitive 
standpoint, the finest race in air race 
history by a wide margin. And the 
same thing exactly should be said of 
the Thompson Trophy, for in the 
Thompson will be all of the planes 
just listed, plus a number of interest- 
ing big fellows. 

The new rule prohibiting Bcndix 
racers from flying in the Thompson 
will keep Fuller's and Cochrane’s 
planes from competing at Cleveland 
but we suppose that Ray Moore and 
Frank Sinclair may be drafted to fly 
other Severskys, or similar semi- 
military planes. Such ships should 
be able to average around 260 m.p.h. 
for the race, which would put them 
within shooting distance of the four 
544 cu. in. racers that we rate at the 
head of the Greve parade. Also rat- 
ing about the same spot is Turner’s 
modified Wedell-Williams, which will 
again be flown by Lt Joe Mackey. 
But ahead of all these planes should 
be listed the sterling four racers 
which may be expected to provide 
the big thunder in the Thompson — 
always excepting the rather strong 
possibility that some of the little 
Greve racers will sneak out in front 
again just as Rudy Kling did last 

y We think Earl Ortman deserves 
the favorite spot in the Thompson 
Trophy race this year. Earl has 
taken second in the Thompson two 
years in a row and also won second 
Bendix money last year. This year 
at Oakland Ortman cleanly defeated 



closely fought pylon duel. Since then 
the Marcoux-Bromberg racer flown 
by Ortman has been further enhanced 
by mounting a second oil cooler, by 
improving the fuselage lines with a 
wood superstructure directly aft of 
the bulging engine cowl, and in a 
number of other ways. The crew 
that has worked with this plane is 
confident that it is capable of aver- 
aging around 300 m.p.h. so we may 
see quite a race. 

Right up among the Thompson 
leaders this year, or ahead as in 1937, 
should be S. J. Wittman in Bonzo. 
Wittman has spent many weary days 
completely rebuilding the cooling sys- 
tem on this plane, which mounts a 
Curtiss D-12 liquid cooled engine. A 
win for Wittman would not be an 
upset, as he has had some bad luck 
in the past and this may be his turn 
to strike pay dirt. General features 
of the Wittman racer are well known. 
Chief feature is its barn door appear- 
ance which makes people feel, when 
they see it out in front of prettier 
airplanes, like the man who saw a 
giraffe for the first time and flatly 
insisted that “There ain’t no such 
animal.” In Wittman’s case we can't 
laugh off the truly amazing speeds 
he has put up with what looks like a 
pile of junk. Among other design 
lessons to be learned from Wittman 
are the importance of working for 
good sense ahead of good looks, and 
also the proof that fixed landing gears 
can be just as clean as retractable 
gears, everything considered. Witt- 
man saves so much weight with his 
simplified spring leaf gear, and it 
presents so little drag that he is able 
to make up in light weight of the 
plane what little he loses in head 
resistance of the wheels. 

As in the past, Roscoe Turner will 
have his Turner-Brown-Laird racer 
right up among the leaders. This 
ship has previously been described 
but we’ll repeat that it is a mid-wing 
cantilever monoplane with fixed land- 
ing gear. Powered with a Twin Wasp 
engine the plane is rather large and 
heavy and has not lived up to advance 
hopes as to its straightaway speed. 
Originally built for Turner by Law- 
rence W. Brown, the plane was later 
completely rebuilt by Mattie Laird. 

Final figure among the new racers 
is the Curtiss-Conqueror powered Mr. 
Smoothie built by' the Pearson-Wil- 
liams Airplane Co., of Venice, Calif., 
and to be flown by Lee Williams. This 
plane is sponsored by Mrs. Edith 
Boydston Clark, herself a pilot al- 
though a woman sixty years of age, 
who sponsored the Rider racer which 
is now raced as the Marcoux-Brom- 


berg. Pearson and Williams have 
brought together a galaxy of experi- 
enced speed plane workers and the 
results should prove interesting, if 
not startling. The Pearson-Williams 
entry may well lead the whole parade 
by a wide margin. At this date the 
plane has yet to be test flown, but it 
is substantially complete and should 
be at Cleveland. Design work on Mr. 
Smoothie was shared by C. R. Pear- 
son and Rodney Nimmo, both of whom 
have worked with Keith Rider on 
various race planes. The ship is of 
distinctive type, however, being a 
high mid-wing cantilever monospar 
monoplane, with landing gear that re- 
tracts into the fuselage much like the 
Folkerts racers. The wing is all 
wood, while the fuselage is of steel 
tube construction with a smooth ply- 
wood shell covering. Cowling of the 
engine has been very neatly handled. 
Cooling air for the prestone radiator 
is brought in through a hollow pro- 
peller spinner and distributed over a 
circulator radiator much as on Witt- 
man’s Bonzo. Carburetor air is taken 


enemy aircraft would be a distinct 
advantage to the plane having the 
longest range guns and high muzzle 
velocities. In the position, stated, the 
combat plane would have a high con- 
centration of fire having at least 4 
guns trained on the target. Suffi- 
cient stress cannot be placed upon 
making each gun independent and 
flexible, with a large field of fire and 
range together with good vision for 
the gunner. Over-lapping angles of 
fire for all guns, to insure good cov- 
erage will surely follow. 

Objection has been raised to lateral 
fire and its difficulties, since the bul- 
lets are deflected by the slipstream 
and windstream caused by forward 
velocity. However the possibilities of 
firing atwartship have been demon- 
strated. The position described above, 
has a slight benefit since it reduces 
the errors due to cross fire. The 
lower gun positions are becoming 
more appreciated as good defensive 
and offensive posts. (C) shows a 
gun mounted in such a position. In 
this installation, the gun is mounted 
on a rotating ring interconnected 
with the gunner’s scat; the entire 
mechanism being rotated by manual 
or mechanical means. It is seen that 


from a smoothly built scoop at the 
top of the engine cowl and air for the 
oil cooler is taken by a similar scoop 
at the bottom of the cowl. Wing span 
of the plane is 24 ft, length 26 ft. and 
wing area 95 sq. ft., gross weight is 
3,080 lbs. Lee Williams is a new- 
comer to air racing as a pilot, but has 
been associated with Marion McKeen 
as mechanic for a number of years. 
We believe this plane is potentially 
the fastest slated to appear at Cleve- 
land this year. But we count on the 
first-year troubles that usually beset 
new designs to keep it from hitting 
top form its first time out. We may 
be fooled, but Williams will have to 
hit somewhere near 300 m.p.h. for 
the Thompson Trophy distance to win. 

Space has not permitted a detailed 
description of the new planes to be 
seen at Cleveland so we should like 
to repeat our plea to all open-minded 
designers that they get around these 
racers as closely as possible in order 
to observe at first hand the really 
commendable design work that has 
been done in most cases. 


in an installation of this type the gun 
has a large cone of fire and is very 
flexible, at the same time relieving the 
strain on the gunner. 

Mr. Rogeron has pointed out (Avia- 
tion, April 1936) that the modern 
high speed planes give the gunner lit- 
tle time to sight his gun and that 
speeds of military airplanes are al- 
most faster than the speed of transmis- 
sion of light sensation from the optic 
nerve to the brain of the gunner. 
While the distance between planes 
(100 ft.) assumed by Rogeron is 
close for modern planes, the point in 
question should be given serious 
thought i.e. vision for gunner. 

A necessary accompaniment to a 
good gun installation is a good field 
of view for the gunner. He must be 
provided with a field of view that is 
comparable with or greater than his 
field of fire and which will enable 
him to keep up a constant curtain of 
fire along that sector which is as- 
signed to him. It is essential that 
large areas of window space be pro- 
vided at each gun position. A gunner 
cannot be expected to aim his gun 
correctly if there suddenly appears 
in his range of vision an airplane 
(Turn to page SO) 
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whose angular velocity may approach 
100 to 137 deg. per sec. All he might 
be able to do is say, “There goes one." 
With sufficient view, however, he has 
a better chance of spotting the air- 
plane and he will have the target in 
his vision a longer period of time. 
Even if he only gets in one shot it 
would have a greater chance of being 
effective, especially if it is a explosive 
shell. The advantage of guns of high 
muzzle velocity can readily be real- 
ized from the following example. 

If we assume a combat plane diving 
at 300 m.p.h. upon a bomber proceed- 
ing at 250 m.p.h. (Fig. 2.) the angu- 
lar velocity at which the combat 
plane will cross a line 500 feet away 
from the bomber’s path is: 


W = 


126x1.1466 x 57.3 
500 


21.2*/sec. 


W = angular velocity - — ; V = 

resultant velocity = 126 m.p.h.; r = 
distance between planes. 

We see that the greater the distance 
between planes the less the angular 
velocity. Therefore the airplane that 
can open fire at long range has the 


advantage. 

There still remains among the 
major problems of armament and 
guns, the need for a suitable recoil 
mechanism for the light machine 
guns, particularly the 50 cal. type. 
Such mechanism must be incorporated 
to relieve the physical strain and 
allow the gunner more accuracy in 
sighting. He cannot sight efficiently 
if his guYi is recoiling so violently 
that the sights arc constantly vi- 
brating. For this purpose, an oloo- 
pncumatic shock absorber incorpo- 
rated in the gun mount should serve 
to take up recoil shocks. In the larger 
guns, the recoil mechanism is de- 
signed into the gun and shocks are 
much less, another point in favor of 
the large gun. A second problem and 
one which has many difficulties is 
that dealing with sights. Sighting 
apparatus has lagged considerably be- 
hind airplane and armament design. 
Doubtful accuracy can be had with 
present types of wind vane sight 
when used on the high speed plane; 
the gunner relying on tracer bullets to 
determine his corrections. Sights 
must be designed to allow the gunner 
to make his necessary ballistic and 
aerodynamic corrections for speeds of 
planes, deflecting air currents, dis- 
tance between planes, etc. without 
taking more than a fraction of a sec- 
ond. The sights should be fixed rela- 
tive to the gun, although independent 
of their recoil in much the same man- 
ner as the rapid-fire cannon or anti- 
aircraft gun. 


A Powerful New Fighter Joins The Navy! 


J ust oriikkku by the U.S. 

Navy, 54 of these power- 
ful Brewster all metal fighters 
will soon see service with the 
Battle Fleet. Pronounced bv 
aviation experts ’’The last 
word in single seat fighter 
design,” the new Brewster 
F2A-1 now joins the United 
States Naval Air Force. 



New Fighter’s “Bombing Twin” Now Available For Export 




Bret 


• fast and elKoienl 
Model 138 Two 


Seat Fighter- Bomber, of 
which the new Naval fighter 
is a counterpart, has now 
been released for exporl. 
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THE DOUGLAS DC-4 


This largest of American land transports em- 
bodies the knowledge and experience not only of its 
builders (Douglas Aircraft Co., Inc., Santa Monica. 
Cal.) but of the engineers, pilots, and technical advis- 
ers of five of the great airlines of America . 4 * * • Not 
only the design of the ship itself, but all the parts 
and equipment entering into it, therefore have the 
collective approval of all these seasoned experts. 
* * * * We are gratified at the high endorsement thus 
placed upon NORMA-HOFFMANN PRECISION BEAR- 
INGS, WHICH ARE EMPLOYED IN THE DC- 4 . * * * * 
They are used in the hydraulic system, fuselage 
controls, flap controls, landing gear, and elsewhere 
throughout the plane itself; in the heating, air con- 
ditioning, and ventilation system; in the Pratt and 
Whitney engines; and in the Pioneer. Sperry, and 
Kollsman instruments. ' " ’ ' "Where the hearings 
must not jail" — on land, at sea, and in the air — 
NORMA-HOFFMANN is the choice of engineers, 
designers, builders and owners. 



Tht NORMA-HOFFMANN line of 10S distinct series 
and over )ooo sizes affords PRECISION BEARINGS of 
time-tested reliability — for engines {including super- 
chargers ) , engine ttccessories, control apparatus , in- 
struments, radio equipment, cameras, and landing field 
equipment * * * * Write for the Catalog . Let our 
engineers ivork with you. 
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Experienced PILOTS know that a balanced 
gasoline means better all-round perform- 
ance . . . economical warm-up, quicker 
throttle response, greater cruising range. 

Shell research has developed for you 
balanced aviation gasolines with octane 
ratings from 73 to 100. This new balanced 
fuel means quicker starting, 


“revs” during the take-off and climb, and, 
in addition, lower fuel consumption. 

For complete information on any of 
Shell's line of aircraft petroleum products, 
write to the Shell Aviation Department, 
Shell Building, San Francisco, California; 
or Shell Building, St. Louis; or 50 West 
50th Street, New York City. 
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The new 1937/1938 edition has 
been completely revised and re- 
built from cover to cover. 

The typographical arrangement, the 
sectionalizing, the thumb indexing 
have all been greatly improved. 

The scope of the book has been very 
materially increased — much valu- 
able data has been added. 

In INTER A VI A A.B.C. 

You now have a complete register of 
the world’s aeronautic, aviation and 
allied industries in five languages, 
covering 129 countries and 30,000 
listings — 1133 pages, 93 aeronautical 
maps. 6-)4" x 9J4" cloth bound and 
thumb indexed. 

This new edition will give you all the 
data you need to contact any branch 
of this great industry in any part 
of the world. It will answer your 
every question on your prospects 
both here and abroad. 

The supply of these valuable books 
is limited. Better send in your order 
at once for as many copies as you 
need and put INTERAVIA A.B.C. 
to work for you at once. 

WHY NOT ORDER NOW? 
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A Pretty Sight . . . 
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but a man's life has 


again been SAVED with 
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SWITLIK 
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SAFETY CHUTE 

• Swlllik Solely Chutes never loll. 
They provide creator .alety^lhrongh 

■pi 

of’all The ’parachutes purchased by 
the U. S. Air Forces which wore con- 
structed in accordance with Army 
Air Corps. Navy Department or our 
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H. A I R C R A F T COMPANY 

LONG ISLAND CITY. N. Y. 


SWITLIK PARACHUTE & EQUIPMENT CO. 

S. BROAD « DYE STS TRENTON, N. J. 


If there is anything you want— 

something you don’t want that other reader: 


of this paper can supply — or use — advertise it in 

Aviation's Market Place 


AVIATION "CLASSIFIED" 


BERRYLOID 

AIRCRAFT FINISHES 








5261 WEST SAN FERNANDO ROAD, LOS ANGELES, CALIFORNIA 



B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY mSySStan 


DES 


DIES • JIGS • FIXTURES • SPECIAL MACHINERY 





'PAcific 






AVIATION 



Standard Pressed Steel Co. 

"■"HQ JKNKINTOWN, PINNA. ■*■"«" 


STERLING SPEED-BLOC SANDER 

SAVES OVER 70% FOR THIS 
AIRPLANE MANUFACTURER 



Sterling Sanders have a 
very high utility range in 

Regardless of ihe work . . . 
sanding or rubbing . . . sine 
or shape . . . curved or flat 

machine will do the work 
many times faster than is 
possible by hand and pro- 
duce a finish that cannot 
be excelled. 

MOKE— WB1TE FOR DETAIUi! 


STERLING PRODUCTS CO. 

10* Detroit, Michigan 


AN AIRCRAFT ENGINEERING AND MANUFACTURING 

ORGANIZATION EQUIPPED TO SERVE YOU 


• WE DO experimenting to improve products and aircraft operation 

• WE DO aircraft manufacturing and devalopment work 

• W E D 0 highest guality work in minimum time 

• WE HAVE manufacturing facilities ample for a wide range of proda 

• WE HAVE an aircraft sarvice both experienced and able 


YOU CAN DEPEND ON US FOR THE SMALLEST PARTS TO 
C&nfitete AIRPLANES ••• WE USE PRECISION EQUIPMENT ONLY 


SOME OF THE ITEMS WE PRODUCE: 

Furnishings including Sants and Berths. O.y . acetylono Welding, Metallizing, 
l| Stampings, Deep Drawing, Steel Fitting'. Complete Sheot end Tubu- 

Dies, Drop Hammer Work, Hydraulic Rivot(!d a „ d Wo | ded Con(ro | Surfaces. 
Pross Work, Cecostamp Work, Spot Landing Gears, Duplicating Work, Tail 
Welding of Steel and Aluminum Alloys, Whoei Structures, Motor Mounts. 


Air Intakes, Exhaust^ Collectors, Cerbu- 
Cowls, Spood Rings, Wheel Pants, Fai 


PUT THOSE PROBLEMS UP TO US— 

• Got in touch with this organization on any ono of the 
that you may have — try this highly specialized sorvice. 

• Complete line of airline maintenance, passenger service, 

• Aircraft Repairs Station Number 330. 
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AVIATION 







i CLASSIFIED ADVERTISING! 

AVIATION'S 

Market Place 


RATES: UNDISPLAYED. I 


n $2.00. DISPLAYED. $6.00 per inch. Contract rates on n 


TO AVIATION 


THIS IS YOUR "MARKET PLACE" 
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Copy for Classified Advertisements 
• in the October Issue • 

Required by September 16th 
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Keep your copy handy for t 
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Snyder Aircraft Corporation 




WRIGHT GYPSY 


BIGGEST BARGAINS EVER 
OFFERED IN USED PLANES 










“Iff 


tL’rcrli Aircraft, Site. 

STINSON 
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Announcing a THIRD edition of 
K. D. Wood’s Mimeographed 
Textbook 

Airplane Design 

$4.00 Postpaid 

CORNELL CO-OP SOCIETY 

Ithaca, N. Y. 

THE TRANSPORT 
LICENSE METHOD 

7 H I HI 
CERTIFIED USE 

— Flare. -I.il UM Model^ Rocelvins Radio 

s.:3Vo 

BAIJVS 

D AIRPLANES 

§3s 

to'mitu" L^brta? ^1 on^-Con " 

TEX RANKIN 

• AEROBATIC EXHIBITIONS 

• MOTION PICTURE FLYING 

All Planes Subject To Prior Sale 

PHONE . . . WIRE ... or WHITE! 

STINSON AIRCRAFT CORPORATION 

(Di*. of Aviation Mfq. Corp.) 

WAYNE MICHIGAN 

m 

1937 WACO SEAPLANE 

JACOBS YKS-7 

1NSTHUMENTS. LANDING LIGHTS. FLARES. RADIO. WHEELS 
TOTAL TIME ONLY 110 HOURS! SS SINCE COMPLETELY MODERNIZED AT FACTORY. 

WHERE TO BUY 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 

E 

ELECTRIC ^ , - 

wind vane before 

S *15«> 

M. C. STEWART, 423 Mass 
P H E N I X 

AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
5565 Main SI. Williamtville, N. Y. 

■j Check 

the Wind QfYX) 
aking off . . . y 

OR COMPLETE INFORMATION 

chusetts Ave., Arlington, Mass. 

■"TITANINE* 

TITANINE INC. UNION. N. J. 

Littelfuses 

/p -""fw f 6j 



AVIATION 

SCHOOLS 


YOUNG MEN NEEDED 


_ add of Metal Aircraft Constr 
dintcians is a definite problem. 

>cll paying positions by taking 


FABRICATION STEEL WELDING 
MAINTENANCE RIVETING REPAIR 


Prepare for Rapid Advancement By Supple 
College Education With A Vocational 

TRAINING IN METAL AIRCRAFT WORK 


of Our OCT. Clast 


mr High School Or 


"OPPORTUNITY IN AVIATION" 

Luscombe School of Aeronautics 

WEST TRENTON. N. J. | 


WARREN SCHOOL OF AERONAUTICS 


) EVENING COURSES 


’ TECHNICIANS 




Ilium AVIATION SCHOOLS Mill 
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MORE CURTISS-WRIGHT TECH GRADUATES WORKED ON THE DC-4 

(**} Ma. %o*icUd ^bauqlaA. If 

A 


A/a Uufasi co»tplime*d ca*t l>e futiJi GuAtUi-'W'uyUt *1 eclt a*td iU cyiaduatei. 

— ho'i a UieAe. a*uf. Uitfluz'i auUto'Utif tUa*t Ma. ^boujlai. 't\/j 

Curtiss-Wright Tech il APPROVED by the U. S. Government, ACCREDITED by (be Ste(e Board rMA 

of Education, ENDORSED by (he Aircraft Industry and offers specialized training only in w\ | 11 

AERONAUTICAL ENGINEERING OR MASTER MECHANICS 
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WHY SPARTAN 



Th. ALL-METAL Executive, one of to- 
airplenes — is SPARTAN-BUILT. 


There are plenty of positions 
open in Aviation — the feverish 
demand for today's modern 
high-speed transports is taxing 
every manufacturer to capacity 
— men are in demand. For the 
TRAINED Man, there are 
choice positions open in every 
branch of Aviation. The SPAR- 
TAN Trained Man finds the 
doors of the Industry's largest 
organ- spartan students 

open to 


him, becauseSPARTANCourses 
are recognized as "Tops" in 
training for any branch of Avia- 
tion. Investigate for yourself 
SPARTAN'S Advanced Courses, 
Modern Equipment, the Finest 
Facilities in Aviation and weath- 
er that has made the Southwest 
one of the most active in Avia- 
tion, of any section of the 
country. Write today — Now 
is the Time 
to Set in 
Aviation! 


COME FROM EVERY 
SECTION OF THE UNITED STATES AND 
MANY FOREIGN COUNTRIES 





PATROL 

GOVERNMENT 

APPROVED 


n u t 1 1 s 

Check below branch 
in dmii Sparua °* Aeronautics you 
(peases are most interested in: 


□ MECHANICAL 

Q RADIO INSTRUMENT 

□ EXECUTIVE. MANAGEMENT 
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THE DC-4 IS OLD STUFF 

TO CALIFORNIA FLYERS STUDENTS... 


THEY LEARN IN THE fjp 
AVIATION CENTER 
OF THE WORLD... WfcSi 

It may be great news to Kansas City when the DC-4 
arrives, but it’s old stuff to California Flyers students, 
for it made its first landing here on California Flyers 
campus, and here it has been based for two months, 
going through its final tests. If you were to pick out the 
one spot in the world where you could best witness the 

would be the campus of California Flyers. This is why. 
California Flyers is situated on the largest U. S. Bureau 
of Air Commerce testing field. It is where all the great 
Douglas planes, from the DC-2 to the DC-4, where the 
Lockheeds, from the swift Vega that carried Post 
around the world in record time, to the new Lockheed 14 
that sped Hughes to the astounding new around-the- 
world record, have been based for testing. In the neigh- 
boring North American and Northrop plants their swift 
fighting planes are planned, built and tested — all righc 
here on this unbelievably busy field, the one airport in 
the country where the greatest aviation history is made. 
Just what docs all this mean to the aviation student? 
Well, it means that he gains more than the knowledge of 
how to fly, plan, build and maintain planes. It means he 
gains a liberal inside education by observing the methods 
used in the planning, construction, and flying of the 
55% of the country’s greatest planes which are .manu- 
factured here. The student learns not merely about 
present-day flying equipment but of the planes of to- 
morrow as well. He has unlimited opportunities to feel 
the great scope of aviation, to know the thrill of a busi- 
ness rapidly growing from an infant to a giant. With 
this enthusiasm and knowledge he goes places — like the 
California Flyers graduates before him. 


LEARN MORE ABOUT MOST MODERN AND 
STRATEGICALLY LOCATED SCHOOL 


IN AMERICA 



SEND FOR CALIFORNIA FLYERS 
CATALOG TODAY 

CALIFORNIA FLYERS, INC 



INDEX TO ADVERTISERS 



BEND1X-SCINTILLA 


Aircraft Magnetos 
have flown 
300,000,000 miles 
with America's airlines 

One thing about Bendix- Scintilla 
Aircraft Magnetos — they have 
"flight experience." Actually, these 
unexcelled magnetos have flown 
more than 300,000,000 miles with 
America's airlines. This means surely 
that they have had "what it takes." 
In military and private service their 
record is equally distinguished. 

SCINTILLA MAGNETO CO.. INC. 





THE B<3 CORPORATION 


C.onl raclors to the United States Army and Vo v y and Aircraft Engine Builders 

136 WEST 52nd STREET, NEW YORK, NEW YORK 









ALUMINUM COMPANY OF AMERICA 



* PRUDENCE 

* PERSISTENCE 

* PREPARATION 

Most assuredly, the Howard Hughes flight was a 
splendid feat of high courage; but all airmen are 
courageous. How much more to the point is the fact 
that this epochal air- Odyssey was a magnificent 
demonstration of performance-per-plan ! 

That is why the achievement of Hughes, Thurlow, 
Lund, Stoddart and Connor will permanently mark 
for future students of aviation history, a definite, 
important advance in air travel surety. 

The summed -up knowledge of a dozen sciences; 
the brilliant product of millions of hours of contrib- 
utory study and experiment; the finished results of 
research, manufacturing skill and devoted precision 
craftsmanship — that is what the monument truly 
marks. And Eclipse is very proud to have helped to 
build this monument. Eclipse provided generators, 
control boxes, electric inertia starters, "Autosyn" 
Dynamotor and Remote-Reading Flowmeters. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 



AERODYNAMICS 


INSTRUMENTATION 


RADIO ENGINEERING 


GEOGRAPHIC SURVEY 


CELESTIAL NAVIGATION 


CHEMICAL ENGINEERING 


ELECTRICAL ENGINEERING 


AUTOMOTIVE ENGINEERING 


MECHANICAL ENGINEERING 





